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THE JANUARY FROST. 
ThX very highest eompliinent which readers can pay to a book or 
pedodic&l, is to show that they reaJ it. We are very glad to say 
that that compUment seems to he always paid to the Meteorological 
Magaane, because' when the Editor makes a. mistake— as everyone 
does more or less freqiiently^he hears of it inatanter. We bad not 
studied exhaustively the frost of January 5th to 7th, in fact the 
majority of the records had not reached us, but we did what time 
permitted, and gave various facts, which are not contested ; but we 
concluded with an opinion which was incorrect ; we said, " we do not 
thiak that the air temperature fell to zero in any part of England." 
The excellence of the instruments employud hy Mr. Mellisb, of 
Hodaock Priory, Worksop, and his careful reading of them are 
beyond all question, and ha bad — 4°'4, and several other indisput- 
able records below zero have now been received. 

However, our error and the criticism of it, have perhaps done 
good : they have induced us to go thoroughly into the subject, to 
tabulate several hundred records, and to epitomize them in the 
following pages. 

Before dealing with them, or allowing our reailers to draw con- 
clasions from them, we wish to say a few words as to low tempera- 
tures and why we always doubt them — yes, doubt even our own 
readings so much that we take them in duplicate. 

Unfortunately the only really workable mercurial minimum 
thermometer (Caaella's) ia extremely difficult to make, and therefore 
costly ; consequently even at the best equipped stations, Rutherford's, 
or aa it is generally called, a " spirit minimum " is used. This, no 
matter how much may have been paid for it, or what certificate it 
may have, can indicate wrongly from two causes (l)some of the spirit 
may evaporate from the column and condense at tlie top of the tube ; 
and unfortunately, even though the spirit in the bulb and stem may 
be coloured, that which will evaporate and condense may be nearly 
colourless. Spirit thermometers vary in their liability to this error, 
but they should always bo suspected of it and two or three precau- 
tions should be taken to ensure its detection ; it is an excellent plan 
to have duplicate instruments, as the two are not likely to go 
simultaneously wrong to an equal extent ; it is well to see tliat at 
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9 a.iiL the reading (not the index) of the minimom, is nearly the 
same as that of the diy bulb thermometer ; it is well to look at the 
top of the tube and see that no spirit is there. This error, when 
it exists, always makes the minima too low. It is easily cared by 
swinging the thermometer at arm's length, bulb downwards, and 
then standing it for an hour, bulb down, to drain. 

Another error also tends to produce too low a reading. It is 
usual, and probably right, to advise that the bulb end of a minimum 
should be rather (J inch or so) lower than the other end ; provided 
that the thermometer and the screen be firmly fixed, no harm 
occurs. If, however, the thermometer hangs very freely, or the ther- 
mometer screen vibrates much, the repeated slight vibrations will 
sometimes cause the index to move several degrees towards the bulb. 

These are dangers incident to high class stations— these and 
others may occur to ordinary observers. Uninspected stations may 
have incorrect thermometers ; as the errors are equally likely to be 
in excess or in defect, we can say only that the sooner persons realize 
that their time and thought are worth more than the few shillings 
they keep — not save — by buying rubbish, the better. 

Worse than this is the confusion which arises from the endless 
variety of positions in which thermometers are placed. At a first- 
class station, there are at least two minimum thermometers, one (for 
recording the lowest temperature of the air) is in a Stevenson screen, 
the other (for recording the lowest temperature produced by radia- 
tion) is laid upon grass — and this will read on a cloudy night much 
the same as the one in the screen, and on a clear night 10^ or more 
degrees below it. The non-inspected stations rarely have a proper 
screen ; the thermometers are against a window or a wall, or on a 
post, 1, 2, 3, or perhaps 4 feet above the ground, and very rarely 
screened from radiation to the sky, therefore, as a rule, they in times 
of severe frost, read too low ; read in fact as their positions necessitate 
between the true minimum in air and the true minimum on grass. 

It was consciousness of these facts, coupled with our not having 
seen zero recorded at any inspected station which led us into error. 

In the following table we give all the minima below 10° which we 
have been able to collect, and as a rule they are sufficiently accordant 
to show that our criticisms are far from being universally applicable 
— the stations are grouped in counties approximately in the order 
adopted in British EainfalL All stations at which we believe that 
the thermometers are in a Stevenson screen have an S prefixed, and 
returns quoted from the publications of the Meteorological Office, 
have a i in addition. 

Records of a Temperature (in shade) below 10° between Jan, 5th & Sth, 1894. 

CovMTv. Statiow. ^"^' Date. 

o 

Surrey Woodhatch, Reigate 80 ... 5 

„ 8 Upper Oatton, Merstham 8*1 ... 5 

„ 8 Asylum, Caterham 90 ... 5 

„ 8 Wallington 77 ... 7 
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County. 
Kent 



Statiox. 



»> ■ • 

»j 

»» 

I) 
Sa&sex 

1} 

)) 
Hants. 

»» 
Berks 

ji 
Herts . 

Oxon . 



8 
8 



Northampton .., 
Essex 



)) 



}) 



Suffolk' 

II 
II 

Norfolk 
II 

Wilts... 



8 
8 



8 

8 
8 

8t 



»i 

Dorset 

Devon 8 

B 

Gloucester 

„ 8+ 

Hereford S 

Shropshire 



I) 



II 



Stafford S 



II 
II 
»» 



8 

Worcester S 



I) 
II 



Warwick 8 



II 

II 

II 

II 

II 

II 
Leicester 



8 



II 



8t 

Rutland 8 

Lincoln 



Cranbrook 

Dorer 

Camden Park, Tonbridge Wells. 

River Hill, Sevenoaks 

Foxwold, Brasted 

Keston 

Bramber 

Ditchlinff 

Hayward's Heath 

Newport, L ot Wight 

Swanmore, Bishop's Waltham... 

Portland Place, Reading 

Welford Park, Newbury 

Broxbourne (Stafford Ho.) 

Henley on-Thames 

Bloxham, Banbury 

Sedgebrook 

Chelmsford 

Sheering, Harlow 

Old House, Dedham 

Halstead 

Ipswich 

,, (Thornham Hall) 

Rendlesham Hall 

Great Thurlow, Haverhill 

Framlingham 

Somerleyton, Lowestoft 

Scole 

Diss 

Geldeston [Beccles] 

Devizes , 

Pickwick, Corsham 

Whatcombe 

Buckfastleigh 

Cullompton 

Highlands, Minchinhampton 

Cirencester 

Burgh ill, Hereford 

Ludlow 

Woolstaston 

Clive Vicarage 

AVrottesley, Wolverhampton .... 

W^eston Park [Shif nal] 

Hoar Cross, Burton 

The Heath House, Cheadle 

Diglis, Worcester 

Orleton, Tenbury 

Kings Norton [Birmingham] 

Kenilworth 

Chad wick Manor, Knowle 

Springfield, 
Olton, Solihull ... 

Priory Row, Coventry 

Stoke, ,, 

Wellington Rd., Birmingham. 

Barkby 

Loughborough 

Kettonflall 

Branston Hall 



II 



Min. 

o 

60 

90 
9-0 
80 
40 

8 
7*0 

9 
8-0 
9-5 
8-0 
9-5 
9 
6-0 
6-0 
9 
9 
1-9 
8-0 

—2-0 
-1-5 

6 
3 
9 

—0-5 
8-0 
91 

—1-5 
10 
9 
9 
9-0 

7 
8-0 
8-2 

8 

9 
9-8 

5 
8 

6 
8-3 
6 

6 
9-9 
8-0 
6-5 

8-2 
10 

—4 
-0-5 

4-0 
—3 

90 

7 
6 
6 



Date. 

5 

... o 
... o 

... d 

... 5 

... 7 
6 

... 7 
... 7 
... 7 

6 

6 

6 
... 7 

... o 

6 

6 

6 
... 6 & 8 

6 

. 6 

... 6 

6 

... o 

6 

... o 
... o 

• • • ^^^" 

... 5 & 6 

... ^^" 

... o 

... o 

... d 

... 7 
... 7 

• • • & 

• • • ^"^ 

6 
6 
6 

... d 

6 
... 7 
... 5 

6 

6 

6 

6 
... 6 • 

6 

6 
>•• o 

6 

6 

6 
• . • o 
... o 

6 
..» ^ 
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CorNTT, 

Lincoln 8 

ij 



Nottingham 


8 


»» 
Derby 




8 


»» 

Cheshire 






Lancashire 






Yorkshire, 


W.fl. 




>» 


f » ••• 




jj 


II ... 




j» 


11 ... 




»» 


II ... 


8 


>j 


11 ... 


j> 


II ... 


8 


»» 


II ... 


*} 


II ... 




}f 


II ... 


8 


>* 


II ... 


if 


,, ... 

E.K/. 


8 


}} 


N.R. 




Durham .... 






>j •••• 
j> •••• 
j> •••• 
j» •••• 


• • • • • • • 


St 
8 


II .... 
>» •••• 






it ...... — ... 

Northumberland. 




*i 


• • • 




1) 


• • • 




if 


• ■ • 





ti 



8 
Westmoreland .. 8 



«) 



»» 



Monmouth 
Radnor .... 



if 



Montgomery 

Kirkcudbright... 8 

Dumfries 

Roxburgh 



» 

Selkirk ... 

II 
Peebles ... 
Berwick 

»> 
)j 
fi 
f* 
ff 
Edinhurgh. 



8t 



Station. 

The Close, Lincoln 

Heminffby 

Hodsock Priory I Worksop 

Hesley Hall [Tickhill] 

Buxton 

Norton Hall [Sheffield] 

Kelsall, Chester 

Esthwaite, Hawkshead 

Parliament St.| Sheffield 

Weston Park „ 

Beckett Hospital, Bamsley 

Wentworth CastlCi „ 

St. George's Gardens, Barnsley 

Hare wood LodgCi Meltham 

Hnddersfield 

Prison, Wakefield 

Bermerside, Halifax 

The Stray, Harrogate 

Knaresboro' 

Burton HousCi Masham 

Driffield 

E. Layton [Darlington] 

WhorltoUi Barnard Castle 

Durham 

Ushaw 

Hermitage, Chester-le-Street 

Deanery GardenSi ,, ,, 

Hou ^h ton-le-Spring 

NewHerringtoUi Houghton -le-Spring 

Mowbray Park, Sunderland 

Newcastle-on-Tyne 

Royal Nurseries, Hexham 

South Parki 

Hackwood, 

Dilston, 

Un thank Hall, Haltwhistle. 

Cragside, Rothbury 

Windermere 

Appleby 

The Hendre 

Llanvihangel Court 

Downton .. 

Llandrindod 

Pool Quay, Welshpool 

Cargen [Dumfries] 

Langholm 

Hawick 

Jedburgh 

Abbeygate, Melrose 

Galashiels 

Stow 

N. Esk Reservoir 

Berwick 

Marchmont 

Sisterpath, Greenlaw 

Duns 

(Whitsomelaws) 

(Langton) 

Royal Botanic GatdeTia, EAVtAmT^ . 



}) 



a 



a 



I) 



i» 



m.in. 


Date, 


O 




9-8 


... 6 


6-4 


6 


4-4 


... 6 


0-2 


... 6 


9-2 


... 8 


2 


... 6 


8-0 


... 6 


81 


6 


10 


... 6 


8-0 


... 7 


40 


6 


4 


... 6 


0-5 


... 6 


6-7 


6 


7 


6 


10 


6 


3 


6 


1-8 


... 6 


5 


6 


5 


.. 6 


0-8 


6 


4 


... 6 


5 


6 


6-0 


... 7 


5 


6 


5 


6 


3 


6 


5 


... 6 


4 '5 


6 


7-0 


6 


6 


.. 6 


6 


... 7 


6 


... 7 


5 


... 7 


-10 


... 7 


4 


6 


5 


... 7 


8 


... 6 


7 


... 7 


9 


... 9 


8 


6 


50 


6 


2 


... o 


8-0 


6 


6-8 


6 


4 


6 





6 


10 


... 7 


-6 


... 7 


2 


... 6 


-2 


6 


6 


.. 6 


8-0 


6 


6 


... 7 


-2 


6 





6 


30 


6 


-10 


6 


^•Q 


... 7 
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County. Statiox. ^"^* Date 

m 

Stirling Denny 



,, Bridge of Allan 

Fife Markinch 

,, Ladybank , 

Perth Dunblane 

, Mutbill 

*f M (Pitkellony) ... 

,, Bridge of Earn 

„ Seggiedan, Kinfauns.... 

,, 8 Stronvar , 

,, St Ochtertyre 

,, Dunkeld , 

,, Aberfeldy 

„ Alyth 

,, ,, (Drumnacree) .... 

,, BallinUiig 

,, Pitlochry 

Forfar E. Necropolis, Dundee. 

Invergowrie, 

Broughty Ferry. 

Asylum, Dundee 

„ S Cupar Angus 

Aberdeen 8 Braemar 

,, Cranford, Aberdeen 

Elgin Mossbrae, Elgin 

Sutherland 8+ Lairg 

Cork 8 Douglas, Cork 

, , Crawford Observatory, Cork 

Waterford Brook Lodge 

Kilkenny Sf Kilkenny 

King's County ... 8t Parsonstown 

Longford 8*1" Edgeworthstown 

Armagh Observatory, Armagh 

Down Seaforde 

,, Waringstown , 

Tyrone Edenfel, Omagh , 



,, • xu V ci^uw iio, ,, 

»J 

>» 



2 


... 7 


—6 


... 7 


10 


... 7 


-8-0 


... 7 





... 7 


—6 


... 7 


-30 


... 7 


8 


... 7 


-30 


... 7 


— I-O 


... 7 


2 


6 


—8 


... 7 


-5-0 


... 7 


9 


... 7 


5 


t 


—2-5 


... 7 


—30 


... 7 


6-2 


... 7 


8-0 


6 





6 


3 


... 7 


—II 


6 


— 4-0 


... 6 


6 


6 


8 


... 7 


8 


■ • • 


8-0 


... 7 


9-4 


.. 7 


2 


... 7 


7 


• • • ^ 


6-0 


6 


5 


• • • 


6-3 


6 


7-0 


... o 


0-0 


5 


8-0 


6 



On plotting the above entries on a map, their general agreement is 
very striking. In South Wales, Devon, Cornwall, Somerset, and all 
along the coast from the Isle of Wight, round to the Land's End, and 
thence to Cariisle, there is but one record of a minimum of 10°, although 
few other portions of England and Wales are without considerably 
lower values ; and there are five widely separated localities at which 
there can be little doubt that the shade minimum fell below zero. It 
has been stated that zero was reached at Tunbridge Wells and at Dover, 
but we can see no reason for believing, it any more than the fiction 
of 10" below zero at Fowey in Cornwall.* We have heard that zero 
and below it, were recorded in parts of Essex ; and looking at the — 1°'5 
at Scole and — 2°*0 at Old House, Dedham, it seems probable. The 
next area with very low temperatures, was the high land in Warwick- 
shire, where there are several records below zero, one being in a 
Stevenson screen. N.E. of this area, we find North Nottinghamshire 
with the best obtainable instruments in a proper screen, giving an 
air minimum of — 4°-4 at Hodsock Priory, backed by a record of — 0°*2 

* Really 10^ below freezing— i.e. ^^* 
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at the nearest station, Hesley Hall. Finally — as regards England — 
we have a group of very low readings in the South of Northumber- 
land. We have no information respecting these thermometers or their 
mounting, but the records agree so well that it seems hypercritical 
to assume that all are wrong. 

In Scotland the South Eastern district around Melrose was as 
usual very cold, there being five reports of below zero ; but this was 
surpassed in Perthshire and the west of Forfarsire, where the 
majority of the returns were below zero, eight of them were 5° or 
more below zero, and one, Cupar Angus, was — 11°*0. 

Probably the Irish returns, though not nearly so cold, were more 
remarkable. We do not think that any precedent can be found for 
nine records spread from Cork to Tyrone all below 10°. 

The following notes may be of interest and help to complete the 
account : — 

London. — The shade temperature did not fall below 13°*1, whereas 
<)°-7 was touched on Dec. 25th, 1860, and on January 4th, 1867, but 
the max. was almost unprecedently low. 

Devon de CornwcUl. — The cold of the past few days has been very severe in 
N. Cornwall and N. Devon. A correspondent from Stratton writes that a day or 
two ago he went to Newland, Bradworthy— between eight and nine miles. He 
says : — "When we reached the farmstead we found icicles, each three to four 
inches long, hanging from the horse's nostrils, whilst the outside parts of the 
bit were encased with ice from the breathing of the animal. My pipe was en- 
circled with ice as thick as a penny just beyond where the lips came, and a drop 
of water falling on a gun barrel was converted into ice before one could stoop 
to brush it away. On the return journey, in the absence of a muffler, a hand- 
kerchief was used as a respirator, and then my breathing caused my coat collar 
on one side to be covered with ice. — Western Morning News, Jan. 9th, 

Mowbray Park, Sunderland, — Min. on 6th 7°"0, the lowest for at 
least 20 years; the nearest was 9° on Dec. 4th, 1879. 

THE RECENT COLD IN GUERNSEY. 
To the Editor of the Times. 

Sir, — Systematical meteorological observations have been taken in Guernsey 
during the last 50 years with standard certified instruments, and last Friday's 
readings broke the record for low temperatures. The mean temperature of that 
day was 21® 9, which is (excepting Thursday's, the 4th, mean) 6° '9 lower thtn 
the lowest daily mean previously recorded. 

The air temperature at 8 a.m. on Friday, January 5th last, was 18** '1, the 
maximum for the day 26° -5, the 9 p.m. reading 24® '8, and the minimum for the 
day 16® 2. The mean, as above stated, was 21® '9 — that is, no less than 20° too 
cold for that day of the year. The coldest day on record previous to this cold 
snap occurred on February 11th, 1870, the minimum for that day being 26° and 
the daily mean 27° "8. 

These local observations were commenced 51 years ago by the late Dr. 
Hoskins, F.R.S., and are now carried on by Mr. A. Collenette, F.R.MetSoc. 

The still lower air reading of 16® '2 was taken by myself, with a certified instru- 
ment in a Stevenson screen at 8 am. on the 5th inst, while the minimum air 
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leading recorded daring that night in the same screen was I5°'5. This reading 
is therefore 0" 7 lower than Mr. CoUenetto'e observation. Mystatioo, however, 
IB somewhat more exposed than Mr. Collanette's, and some 100 feet higher 
above the sea. 

These unprecedented low temperatures, in an islaod with a climate generally 
ao mild, ace, I think, worthy of record in yoor columns. ; 

Your obedient servant, 

BASIL T. ROWSVVELL. 
St. Martin's, Qtiernsey, Jan. 9lh. 

Bridge of Earn, Perth. — Min, 8'''0; heu'seggsio the nest were split 
by the cold. . 

Finally, to sum up the whole matter, we have prepared the 
followiog table of the relative intensity of the frosts of December, 
1879, January, 1881, and January, 1894, the facts as to the first two 
being taken from two excellent papers by Mr. Marriott in the Quar. 
J(MT. iJoy. Mei. Soc. : — 

















1 












<< 










































v„.. 


1 


1 

t 


j 


R 


1 

1 


1 

f 


^ 

1 


5' 


t 

1 


1 

i 


1 
1 


1 


1 


1 

1 


1 


^„ 




^ 


<£ 


C 






u 


^ 




& 


a 


i5 , ^ 


fi 




1879 


i-0 


10-0 


ll-O 


lI'O 


17'6 


5fl 


1-5 


-58 


-3 8 


00 


4'-4 


— 0'8 


9-8 .17-6 


12-0 


6-2 


,88, 


9-0 


49 


35 


-0 3 


9 930 


1-9 


rii 


1-2 


12'1 


02 


-40 


6'0! 9-3 


-10 


3 9 


,8„ 


8'0 


Si 


fl-0 


00 


9-fl4-i)!5-0 


-44 


9-2 


10 


5'(>'-4'0 


6'0!6-3' O'O 


4-7 


Mean 6-0 

1 


8-0 


7-8 


7-0 


12-0 '4-0 -2-8 !-2'9 2-2 


i-S\ .^■2— 2-9 


7-3!]l-2 3-7 


5 



The lowest temperature at each station is in heavy type, and this 
shows at once that the cold of 1881 was much more remarkable than 
that of 189i or of 1879. The means for the three periods are 
interesting. Heath House, Gheadle, looks too high, but the explana- 
tion is that it is 650 feet above sea level, and the cold air can flow 
away from it. Hodsock Priory comes out lowest, and about equally 
so with Braemar, the reason probably being its low altitude {56 feet) 
and its rather central position, but it is not easy to see why it should 
be so much colder than Loughborough. 
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THE METEORIC PHENOMENA OF JANUARY 25th. 

I was induced by notices which appeared in the Times of January 
29 th, of a brilliant meteor observed on the above date, to ask for 
further information to be sent me on the subject. I have beea 
favoured by a large number of reports, some sent direct, others 
collected by Mr. Sjrmons, and others forwarded by Mr. H. C. Moore, 
the Secretary of the Woolhope Field Club. 

The result of a comparison of these reports, is to shew that instead 
of one meteor on the night in question, there were several, while the 
attendant phenomena were remarkably similar. 

I proceed to state, as briefly as the case will admit, the facts as 
reported in chronological order : — 

6.45 p.m. — At Whitecliff, near Seaton, Dorset, a meteor brighter than 
Jupiter passed from E. to W. ; light of trail lasted 3 to 4 seconds. Two 
other meteors crossed S. to N. later in the evening ; time not stated. 

S.IO p.m. f ^^ abouV — The Vicar of Fool Quay, near Welshpool, saw 
a meteor pass from N.W. to S.E, from 45° down to 25° above 
horizon, giving sufficient light to cause the observer to turn round to 
see it. It shone through a haze. 

I am inclined to think that this is the same as the one next to be 
noticed. 

S.30 p.m. — At Wallasey Hill, near Liverpool, observer looking S.E. 
by S., saw a very large meteor fall in a nearly vertical line (slightly 
inclining W.) right ahead of him; no explosion occurred; sky 
covered with fleecy clouds ; heavy bank on southern horizon, into 
which meteor passed from sight. 

Tim£ not named. — Possibly the same as the last two. From near 
Flint a meteor was seen passing from Zenith to S.E., between two 
dense black clouds, and disappearing into another bank. Quivering 
light as of aurora visible from 10 to 11 seconds after disappearance. 

9.30 p.m. — At Llanthomas, near Hay, a working man walking along 
the road, was *•' startled by the sudden appearance of a very brilliant 
light in the dark sky ; it seemed to be right overhead, and, as he 
looked up the sky seemed to open, and the light spread out gradually 
so bright, that you might pick up a pin in the road. The whole 
lasted quite a minute, and was accompanied by a rumbling sound 
towards the mountain E.S.E." 

At the same place a woman described the light as coming through 
the window blind and lighting up the whole room for quite a minute 
if not more, and followed by a ** rumbling, bumping noise.'' 

Both these persons are positive that the time was 9.30 and not 
10 p.m. 

From the same place my correspondent reports that it was noticed 
to be remarkably warm just before the concussion occurred, and that 
several flashes of lightning were seen during the night. 

At Clifford (2 miles from Hay) a low rumbling noise was heard^ 
followed by a slight shake of the earth at 9.30 p.m. "About the 
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same time a comet [ ! ] was seen flying in a southerly direction." 
— Hereford TimeSy Feb. 3rd. 

10 p.m. — At this hour occurred the most remarkable event of the 
series. The observers agree very well as to the time. Some say 
the clocks were striking ; most put it at 10.1 and only one as late as 
10.4. It will be best to take the places in order from N. to S. 

Chester. — Meteor emerged from behind a dense mass of black 
cloud in N.N.W., 40° above horizon ; passed slowly across sky until 
hidden by another bank of cloud in S.S.E., about 30° above horizon. 
Sky between covered with filmy clouds. Visible for barely a 
minute ; bluish green hue ; brilliancy of a half-moon. 

Stokesay Vicarage, Shropshire. — Sky covered with dense clouds ; no 
meteor seen ; but suddenly the whole landscape illuminated with a 
light so bright that objects were nearly as visible as in ordinary 
daylight. This lasted certainly more than half a minute. The light 
flickered and died out rapidly, not suddenly. 

Bodenham, near Leominster. —Brilliant reflection, but meteor itself 
not seen. Explosion as of a cannon firing, apparently in the neigh- 
bouring valley. Further east, noise as of tiles falling. Concussion 
felt in houses. 

fForceder, — Light as of an extremely vivid flash of lightning. 
The meteor appeared to burst to the southward, and after an inter- 
val, variously estimated at from 30 seconds (the most approximate) 
to 2 minutes, this was followed by a rushing, hissing sound, ending 
in 'an explosion like a tremendous peal of thunder. 

Another correspondent from the same place, states that a ball of 
fire with a long tail was seen ; doors and windows rattled and china 
was overturned. 

Hereford, — Mr. H. C. Moore did not see the meteor or light, but 
heard a " report as of a well charged fowling piece in an enclosed 
space." There was no rumbling echo or vibration. 

King's Pyon, near Hereford. — The Rev. H. A. Barker writes : — 
" Very overcast and dark ; meteor resembling an incandescent lamp, 
having that peculiar luminosity which recalls the electric light, 
apparently half the size of the moon, rushing from N.E. to S. or 
S.W., followed by train of wavy bluish light ; seemed to have a zig- 
zag irregular motion ; lasted 5 or 6 seconds ; from 3 to 5 minutes 
afterwards loud report as of cannon." 

Ross. — At the Graig (2 miles N.W.) a light was seen as "an 
appearance as of fireworks through the clouds,'' and an explosion wfis 
heard, accompanied by a distinct tremor with a wavy motion. At 
ParkHelds (3 miles S.E.), two explosions were heard, with a rumbling 
between, which lasted until the second explosion occurred. Two 
shocks felt in upper floors of the house with undulating motion. 

At midnight a violent squall of wind and rain burst half a mile 
west of Ross, felling a large tree and partially unroofing a gentleman's 
house. 

Ashchurchy Tewkesbury. — I have no repoits fiom t\\^ ^\^'5i^^ \iw\. 
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Mr. W. F. Denning, r.R.A.S., in The Times of January 31st, locates 
the meteor^s disappearance at a point four miles north of this village. 
I do not venture to criticize his letter, as I do not know on what 
observations his conclusion is based, but I find it difficult to make it 
fit in with some of the reports noted in this paper. 

But all the reports tend to show that the explosion (whatever 
that term in fact represents) did occur somewhere in the neighbour- 
hood of Ashchurch. 

Cheltenham. — Mr. Walker {Times of January 29th) saw the meteor 
pass over the town, travelling from N. to S., and exploding with a 
sound like distant thunder. 

Brimscombe Vic, Stroud. — Mr. Lloyd looking N., saw a ball of fire 
passing from N". to S. Its sudden disappearance was followed in 
1 or ij minutes by a series of explosions apparently from N.E., 
**like a number of field pieces fired in rapid succession, followed by 
a volley of musketry." There had been heavy rain and the meteor, 
which gave from 4 to 6 times the light of Venus, shone through 
clouds. 

Sarsden, near Chipping Nmion. — A lady writes that she and four 
others were walking at 10 p.m. and were " surprised to find that very 
gradually from having been very dark, we seemed to be in daylight 
for a space of what I should judge to be about two whole minutes. 
We looked to see whether there was any change in the sky to 
warrant it, but it seemed to be still quite dark up there/' 

Brixworthy Northampton. — *• The firmament blazed out in all direc- 
tions, N., S., E. and W. This lasted 7 or 8 seconds.'* No explosion 
reported. 

Correspondents also mention brilliant meteors seen from Sireatham 
and Merstham at 6.20 p.m. on January 26th, and from Southwold at 
-8.15 p.m. on January 28th, and from Bodenham on February 8th, at 
0.31 p.m., in bright sunshine. 

I certainly do not intend to theorize upon the foregoing facts, but 
there are some points to which it is well to direct attention. 

The evening and night appear to have been generally stormy and 
electrical, ending with the violent squall at Boss. The light is des- 
cribed in many places, and as to more than one of the meteors, as 
coming on gradually, dying out gradually and flickering. One 
observer noticed a zig zag motion, while almost all agree that there 
was not a single sound but a continued series of sounds, which most 
compared to thunder. 

These points suggest for consideration whether in this class of 
meteor we are dealing with aerolites at all, and not rather with 
electrical phenomena arising within the limits of our own atmosphere. 

In this connection I may relate that in August, 1890, I was at 
Tunbridge IFells, and about 8 p.m. from Mount Ephraim, saw a 
" meteor " very brilliant in the early twilight, shoot right across the 
sky from N. to S., and disappear low down in the horizon oyer 
Hastings, Two hours later, at that spot in the horizon, sheet lightning 
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was visible. By the next morning the storm had crossed the 
Channel from France, and by the succeeding evening had burst on 
Tunhridge Wells^ thus directly following up the path of the meteor 
in the reverse direction. 

At the same time (for I do not suggest that " November meteors " 
are other than aerolites) I must add that my observance of the 
coincidence of meteors and electrical phenomena, dates from the 
November meteor shower of 1866, which I observed from Cambridge 
with an aurora lighting up the northern sky, and sheet lightning 
lighting up the southern. 

L have enquired of Mr. W. H. Preece, F.RS. whether any 
electrical disturbances of the telegraph and telephones in Worcester 
and adjoining counties were reported on the night of January 25th. 
He has been good enough to inform me that he has made inquiries 
and finds there are no records of such disturbances on that night, but 
all the telegraph offices in those counties would, with one or two 
exceptions, be closed at the hour I named (10 p.m.), and so if any 
disturbance actually occurred there would be no record. 

JAMES G. WOOD. 



A WET TIME IN THE WEST OF SCOTLAND. 

To the Editor of the Meteorological Magazine. 

Sir, — The rainfall at this station between October 1st, 1893, and 
January 31st, 1894, is perhaps worthy of a special record. I append 
a summary of it : — 

Baixfall. 
in. 

1893. October 10-63 

„ November 13'25 

,, December 7'65 

1894. January 11*38 

Total in four months ... 4291 

Average monthly fall 1073 

Yours truly, 

W. D. ANDERSON. 

Ardahealy Ballachulish, Argyleshire, Feb. Is^, 1894. 



EXCEPTIONAL FROST FORMATION. 

To the Editor of the Meteorological Magazine. 

Sir, — Your correspondent, Mr. White Wallis, will find in Nature, 
vol. xxxi. (Nov. 1884 to April 1885) pp. 5, 81, 193, 264, 480, letters 
referring to the ice formation which he describes. The last letter 
gives reference to other letters in preceding volumes. See also vol. 
xxxiii., p. 461. Yours faithfully, 

B. WOODD-SMITH. 

Branch Hill Lodge, Hampstead Heath, N, W., Feb, 6th^ 1894. 
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CLIMATOLOGICAL TABLE KOE THE BRITISH EMPIRE, AUGUST, 1893. 





AbHlUM. 




i,™.. 


A^^. 


p...m* 


1 






tfinimnm 


.«. 


UId. 


II 


6 

1 

!4 
S7 

SI 
1i 


a 


a° 


t 


1 












Onilliorrhe Sfurtlor. 


i 

ss-a 

«5-5 

64-0 

HJ 
«-7 


19 

15 

240 

Is 

U 


i:i 


E3 


EBgHiBd, London 

Mttlta 


SJ-l 
74-S 


11 


44-1 
61 B 

SB '4 
fla-4 


JM-4 
40'D 

m-8 


S?-i 
S8'4 

;a-8 
Jil 
;«■« 

41-1 

7S'8 
ST-l 
S23 


154-8 
liO-S 

12D-9 
ISS-o 


SU-l 
44-0 


nohft 

3'74 
iM 
<-35 
S-U4 

a-!i 

5-J6 
153 

-bfl 


36 

la 

9 
IS 
U 


n 


Vtieatta...^ 


s-i 


OWI«.a)lombo.„ 


44 




5-4 


WMIiVfoM ...„ 


4S-7 14 


4-7 


'™»i». KbigWon. 

TrlnidBd 


S-l 


"S^JS?.'; i 


Vll 


Jsst's.ssr'T 


!■} 



















Malta. — Mean temp. 77°'7 ; 
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miles. Lightaing 

Maariliua. — Mean temp, of sir 1°'2 below, of dew poiat O"'? below, and rainfall 
0*10 in. below, their respective averages. Mean honrly velocity of wind 12-0 miles, 
or 0-2 mile below average ; extremes, 32-1 on 29th, and 0*0 □□ 18th ; prevailing 
direction, KS.E. C. Meldbum, F.R.S. 

Mdboanit. — Dense fog on the 11th ; frost on 6 days ; hail, thunder and lightoing 
on the 24th. E. L. J. Ellkry, F.E.8. 

Adelaide. — Mean temp. 0°'3 below the average of 36 years. Rainfall 0'4tiin. above 
the average. A Bpleudid season, 6ne winter rains being general over the pastoral and 
agricultural districts. C. Todd, F.R.S. 

Sydnf.y. — Temperature 0''-2 above, humidity &"'! above, and rainfall "89 in. below, 
the average of 35 years. H. C. RcsaELL, F.R.S. 
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average. R. B. GoBB. 

Aiicldand. — From the 1st to the 19th wet, stormy and disi^^reeable ; from thence 
to the end of the month much Suer, eifcepting a heavy fall of rain on the 26th. Total 
rainfall much in eicess of the average. T. F. Cbkksrmak. 

Jamaica, Kingston. — Fair, with afternoon showers and thunder; Rainfall half 
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SUPPLEMENTARY TABLE OF RAINFALL, 

JANUARY, 1894. 

[For the Counties, Latitudes, and Longitudes of most of these Stations, 

see Mel, Mag,, Vol. XIV., pp. 10 & 11.] 



Div. 



II. 



9* 
*9 

*> 

»> 

>f 
III. 

t* 
t» 
>> 

»» 

IV. 

»» 
)> 
»• 
»» 
it 

V. 

it 
f > 
a 
a 
it 
it 
a 

9» 

>* 

VI. 

>9 
>» 
>> 

f » 

VII. 

99 
it 

viii. 

>> 
»t 
ft 

IX. 

>» 
ff 
»« 

X. 

»» 

XI. 

>> 

9> 
>9 



STATION. 



Total 
Rain. 



Dorking, Abinger Hall. 

Birchington, Thor 

Hailsham 

Ryde, Thornbrough 

Ems worth, Redlands ... 

Alton, Ashdell 

Oxford, Magdalen Col... 

Banbury, Bloxham 

Northampton, Sedgebrook 

Alconbury 

Wisbech, Bank House.. 

Southend 

Harlow, Sheering 

Colchester, Lexden 

Rendlesham Hall 

Diss 

Swaffham 

Salisbury, Alderbury... 

Bishop's Cannings 

Bland ford, Whatcombe. 
Ash burton, Holne Vic. . . . 
Okehampton, Oaklands. 

Hartlaad Abbey 

Lynmouth, Glenthome. 

Probus, Lamellyn 

Wellington, Sunnyside.. 
Wincanton, Stowell Rec . 
Clifton, Pembroke Road 

Ross, The Graig 

Wem, Clive Vicarage ... 
Cheadle, The Heath Ho. 
Worcester, Diglis Lock 
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8*36 
3-70 
4*69 
4-11 
6 06 
8-23 
3-44 
5-35 
2-47 
4-87 

1207 
3-28 
4-49 

14-92 

ir'92 
1-71 
1-61 
1-22 

16-91 
7-49 
9-69 
4-49 
3-75 
2-88 
4-47 
2-12 
9-62 
6-96 
9-34 
6-39 
4-03 
4-72 
4-73 
3-94 
3-96 
4-60 
4-03 
4*90 
8-94 
6-92 
5-15 
4 43 
3-60 
4-56 
4-81 
4-57 
4-51 
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METEOROLOGICAL NOTES ON JANUARY, 1894. 

Abbrkviations.— Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. for 
Minimum ; T for Thunder ; L for Lightning ; T 8 f or Thunderstorm ; & for Rain ; U for Uail ; 
8 for Snow. 

ENGLAND. 

Strathfield Turgiss.— January was a wet month, with a very severe snap 
of cold in the early part, the thermometer indicating a lower temp, on the 5th 
and 6th than has been recorded at this station, with the exception of December 
25th, 1860, and January 17th, 1881. 

Addington. — Severe frost from 1st to 8th, but very little afterwards. The 
4th was a bitterly cold day, ^dth high wind and frost, and the 5th was 
remarkable for its very low max. (15°), the min. of the month (11°) really 
occurring on the evening of that day. 8 fell on the 4th and 5th, and on the 
evening of the 31st. 

Busy St. Edmunds. — B or 8 fell in small quantities on 22 days. A sharp 
spell of cold occurred from the 3rd to the 9th, the max. on the 5th being 18°^ 
and the min. on 6th (exposed ther.) 3°, The rest of the month was compara- 
tively mild. B daily from 2nd to 6th. 

Norwich, Brundall. — January was remarkable for its extreme variations 
of temperature, the first week giving lower readings than are sometimes 
recorded in our most severe winters. On each of the four nights 5th to 8th 
inclusive the temp, fell below 20^ in the screen. The remainder of the month 
was mild, and the weather of the cyclonic type, the result being that the mean 
temp, of the month (mean of max. and min.) was 37" '3, or in close agreement 
with the average. Snowdrops and winter aconites in full flower before the 
close of the month. 

Langton Herring. — A most unsettled month. The weather was very 
severe on the first nine days ; for five days (3rd to 7th inclusive) it did not 
cease freezing, and the intense cold on the 5th was quite exceptional, the max. 
between sunrise and sunset being only 17^^ ; the temp, fell to 16^ at 4 p.m., 
rose to 20" by 9 p.m., and to 2.3*^ by 9 a.m. on the 6th ; the 5th was the coldest 
day for 22 years. From the 10th to the 22nd it was mild and very damp.. 
From the 23rd to the end of the month the temp, was very variable. The 
mean for the month at 9 a.m. (37° '9) is just 1® below the average of 23 years. 
Fogs on 4 days. L on the 30th. 

Torquay, Gary Grern. — 8 on the 4th, 5th, and 6th, about 12 inches deep. 

PoLAPiT Tamar. — Very cold during the first eight days, the ther. on grass 
on the morning of the 7th reading 4^*5 above zero, the lowest observed here 
during the past eight-and-a-half years. Altogether unusually wet and stormy. 
T on 28th. H on 31st. 

Stroud, Upfield. — A slight fall of 8 on the 2nd ; on the 4th, bitter easterly 
gale with 8 at times, and 8 on the 5th and 6th ; S. W. gales on 27th and 30th, 
and S. gale on 29th. The meteor of the 25th was seen by few in this neigh- 
bourhood. 

Woolstaston. — A rather wet month. 8 fell on 6 days. The first 9 days 
were bitterly cold, the 5th exceptionally so, the max. temp, being 18^*5 ; the 
coldest day remembered here. This was succeeded by some days of warm 
spring-like weather, but the latter part of the month was again cold. Mean 
temp. 36° -7. Violent H on the 29th. 

Leicestrr, Barkby. — A fine month on the whole ; sharp frost in the first 
week. The £ fell in small quantities, mostly at night, and more is needed. 
Very strong winds for many days. Mean temp. 36° '3. 

Manchester. — The first day was spring-like, then followed bitterly cold 
weather, with very low temp, on the 5th. Spring-like weather prevailed from 
10th to 13th. Thick fog on the 23rd up to 10 or 11 a.m. From 24th to the 
end of the month very unsettled. Mean temp. 38^. 

Hull, Pearson Park. — Sleet on 1st and 24th. Show.ers of H and 8 on 2nd, 
3rd and 4th. 8 on 5th and 6th. Fogs on 7th, 8th and 3l8t. Stormy on 26th, 
27th and 29th. 

Seath WAITS. — Falls of B exceeding an inch occuned on % dvi*^^. ^ qtl ^"^^ 
9th, and 28tb to 30th, S on the 26th. 



STXOMB'8 HONTHLT METEOROLOGIOAL lUGAZtNK. 



HAVKKrOBSweaT.— The first eight days of the month were 
Bevere, p&rtlf owing to the dryness of the air and the severity of the foriou.'.! 
ewterly gale, which blew with eiceptional violence from the 4th to the 6th, 
the >by all tiie time coTered with a black pall of ctotid, notwithataDding which 
the mercury did not rise higher than '^2' during the 5th ; on the 6th, at 3 p-m., 
a regular blixzard occorred, i inches of 8 falling in so hour. The 8 in several 

5 laces near the coaat aod to the south of the county varied from 5 to 8 ioches in 
epth. The reuiainder of the month was continuously wet, stormy and miJd, 
prevailiag winds S. , S.W. and W. 

GocERDDAV.^Very stormy and changeable throughout the month; very 
Uttle sansbine. 

SCOTLAND. 

Carobs.— A very unsettled, stormy month ; very marked and extranw 
fluctaatioD of pressure. A remarkable lunar balo was observed on the 30th, 
two distinct rings with marked prismatic colours. S on Sth. 

Jedbuhur. — Id the early part of the month the weather was mild and 
occasionally agreeable ; towards the close it was cold with storma of wind sod 
S, and low temp, and preseore. 

Old Cdmsock.— Stormy on Ilth and I2tli, B on Sod, 3rd, 5th, 25th to 28th, 
and 31st. 

MuiiL Qlii!<L<H, — A wild and stormy month with continnal gales from all 
quarters, and much S aud B, 

Bkakuar. — On 6th the tamp, in shade tell 10—4" -0, and on gross to— 9°. The 
same temp, occurred on the same date in 1S93. 

KoEBERRV. — A very coarse unsettled month throaghout ; mean temp, 37*'T, 

IRELAND. 

Dakkvkane Abbey.— Very_ hard frost from 4th to 7th. Aurora on 9th. . 
The rest of the month very wild and changeable. Heavy H shower on 28Ui, l 
8 on 6th. 

Waterfobd, Brook Loih!E,— A very wild, cold month. 8 on 3 days. 

17th. Galettom S.W. on 11th, aud from 8. on 19th. Mean temp. .^9°'8. 

O'Brirn^uridue, Kd»^. — 'A decidedly wintry and unpleasant month ; S 
every day after the firet week, with gales of wind chiefly from S.E., at timM 
violent. L on 2Sth and 2Dtb. 8, H, and sleet at the end of the month, with 
frost on the last three days. 

DcBUN.— The mouth opened with a spell of easterly winds and intenaely 
cold weather, bat ultimately proved wet, open, and stormy, with an almwit 
uninterrupted prevalence of S. W. and W. winda. Mean temp. 41 ° 0, slightly 
below the average. Lunar coronie were seeu on the 16th and 17th. Foggy on 
three days. High winds on 21 days, reaching the foice of a gale on 9 days. 
H fell on 7 days, and B or eleet on 7 days. Temp, eioeedad 50° in the screen 
on 13 days, and fell below 32° on only 7 nights, L on the 7th. 

Warinostows. — An intense frost was registered on the morning ot the 
Sth ; DO sign of it on the previous night, which seemed to promise heavy 8 ; 
the extreme cold lasted only a few hours in the early morning, but the effect 
on shrubs was most disastrous ; berbaceoas plants escaped, being covered 
with 8. The lowest temp, previously registered were — l^fl on January Slit, 
18bl i 6° on December 23rd, 1870 ; 2° on January 2nd, 1867 ; T on December 
24lh, 1860. 

Ohaou, EnENFEL. — The month commenced in fine, dry, and frosty weather 
preparatory to the 8 which fell to an average deptii of 6 inches on the 4th and 
Sth, accompanied ami followed by temperatures falling as low aa 8" at 10 a.in. 
on 6th (from 15° at 9 a m. the same morning). On the 8th the frost and B 
diaappeared in a mild apell and a rainfall that increased in persistence and 
amount to the end of the month, varied by sleet, 8, H, and nigh winds and 
weather of extreme rawness and severity. The wettest January in 30 yean 
except 1877. 
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A WET FEBRUARY IN EDINBURGH. 
When the rainfall in any month is double the average due to that 
month, few persons can deny that it has been a wet one. ^A'^leQ the 
fall ia three times the average, the fact is so exceptional that it ought 
to be put on record. And there can be but few instances such as 
that we have to quote of more than i\ times the average. In 
different parts of Edinburgh observations of rainfall have been made 
for 1 16 years, the wettest previous February was 1848 with 5'31 in. ; 
in 1894 at Napier-road, it was 7'63 in., and in Charlotte-equare, 
6-3S in. 

The following little table gives six stations at which the fall 
|)ractically reached or exceeded three times the average ; — 

FhBiiU:iBy. law. 

Coum^. Station. ISSO-SS 1894, aToragt 

Edinburgh Chirlotta Square, Edinburgh ... 1-39 ... 6 38 ... 459 

Alnwick Hill. Libertoo 2-07 ... 7-80 ... 368 

KJnroaa Loch Leven Sluice 2-75 ... 9'20 ... 335 

Edinburgh Glancorse, Pentland Milli 2'89 ... 9*30 ... 322 

Renfrew Qaeon's Park, Glasgow 2-95 ... 8*96 .. .W5 

Haddington ,., Smeaton, Preatonltirk 1-22 ... 3-65 ... 299 

From the above district, vrith the vicinity of Edinburgh for a 
centre, the exceptional character of the fall gradually decreased, so 
that in the extreme W. and N. the fall was very slightly above the 
average. 

The fall was escesaive both actually and relatively, chiefly the 
latter, with which we have already dealt as far as the data yet 
received enabled us. 

As regards the total fall we have received 21 Scotch records, each 
exceeding 11 inches, the highest being 32-30 in, on Ben Nevia, and 
19-43 in. at Glen Quoich ; although neither is unprecedented for one 
or more months in the year, we can find no instances of greater falls 
in February at those two stations. 

We are indebted to Mr, Mosaman for details respecting the 
excessive rainfall of February in Edinburgh, and for some extra 
returns. 

VOL, XXIX. ^i 
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MILD WINTER WEATHER. 

To the Editor of the Meteorological Magazine, 
Sir, — I do not know whether it has ever been observed, that for a 

long time past (since the beginning of the century at least), we have 

had a conspicuously mild first quarter of the year (judging by mean 

temperature) every 12 or 13 years. 

Noting that the average mean temperature for this quarter for 

130 years (according to Buchan) is 39°'8, we have the following : — 

Mean Temp. 1st quarter. Interval. 

1809 ^-1 — 

1822 43*1 13 years. 

1834 437 12 

1846 44-3 12 

1859 43 8 13 

1872 44-2 13 

1884 43-6 12 

There are no other values over 43°*0 since 1800. 

According to this we might expect the first quarter of 1896 or 
1897 to have a very high mean temperature. 

Those mild first quarters seem to have been followed (with one 
exception, 1809, the lowest), by fine hot summers. I append a few^ 
notes about this from Baker's Records of the SeasonSf &c. : — 

1822.—" Hot summer.'' " No rain from May 2nd to July 5th. "* 
" Nine weeks of very hot days." " Full average produce. Quality 
universally good." 

1834. — "Long drought." "A most productive harvest. "^ 
" Extremely hot all the summer." 

1846. — "This was a notably hot summer." "June, July, and 
August, 4°'2 above average temperature." "The hottest June ort 
record." 

1859. — " Good crops of hay and com." " Early harvest." " An 
extremely hot summer." " The hottest July on record." 

1872. — " In South of England, good crops and fine weather to- 
secure them." 

1884 (Mr. Glaisher.) — "The weather was very favourable for 
harvest work, and the grain crops were gathered in good condition.'* 

I find in the Met, Mag, for June, 1870 (p. 80) Mr. Brumham 
offering proof that where January or February is dry and mild, the- 
summer following is hotter than the average. — Yours faithfully, 

A.B.M. 



METEORS AND ELECTRICAL PHENOMENA. 

To the Editor of the Meteorological Magazine, 
Sir, — With reference to Mr. J. G. Wood's letter in your Februarys 
number, descriptive of certain bright meteors seen on January 25th, 
1894, 1 fancy that the question as to their coincidence with electrical 
phenomena is not a promising one for discussion. Though I have 
habitually observed meteors for some years, and taken care to note 
other appearances, such as aurorse, lightning, &c., when visible during^ 
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my watches, I could never trace evidence of association between 
them. Occasionally there have been coincidences of apparition, but 
these must have occurred in the ordinary course of nature, and 
cannot be supposed to have indicated mutual relation. 

On August 9th, 1893, during the progress of the Perseid shower 
of meteors, lightning was surprisingly frequent and vivid the whole 
night long. Mr. E. J. Lowe, at Chepstow, estimated the number of 
flashes as 11,540 ! But no one supposes the two phenomena to have 
had any correlation. One was purely astronomical, having an extra- 
terrestrial origin and a general operation; the other was merely 
atmospheric and local in its action. 

Your correspondent suggests that in the case of large meteors 
similar to that of January 25th last, " we may not be dealing with 
aerolites at all, but with electrical phenomena arising within our own 
atmosphere." I think such an idea has little to recommend it. It 
is going back to the untenable theories of our forefathers. Among 
other features, the visible aspect of the recent fireball afforded the 
clearest indication of its aerolitic character. Its appearance was that 
of a projectile in a state of incandescence rapidly undergoing violent 
disruption. Near the end of its flight it broke up into fragments, 
and finally scattered its material in a train of sparks, which 
disappeared immediately. Many persons must have been impressed 
with the correct idea that it was a body of solid matter being 
dissipated under the action of intense heat. 

The real path of the fireball in our atmosphere, where it fell from 
a height of 89 to 16 miles, affords also very strong proof that it 
came from an exterior source. 

The descent and destruction of a large aerolite comparatively near 
the earth's surface must cause a certain amount of disturbance in the 
atmosphere, and the shock may possibly be such as to induce a 
shower of rain. But the ordinary height of meteors is so far above 
that of rain-clouds that the latter are not likely to be much affected 
except in particular cases. 

I have witnessed many fine showers of meteors without noticing 
any simultaneous evidences of electrical action of a visible nature. 
Large isolated meteors of very brilliant character have also been 
recorded without any accompanying phenomena. 

It seems to me that the astronomical theory of meteors, in its 
general application, explains the observed features of these bodies so 
well that we have no need to go farther afield for another. There 
are, it is true, one or two details in the behaviour of meteoric radiant 
points which are perhaps not quite consistent with approved ideas ; 
but this branch of astronomy is of modern date only, and further 
observation will doubtless clear away the trifling anomalies at 
present existing. 

Mr. Wood, in referring to my computation of the real path of the 
fireball of January 25th, says he '' finds it difficult to make it fit in 
with some of the reports" noted in his paper. Surely your 
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correspondent does not need the experience to see that it is an 
impossible feat to obtain a definite result that shall be accordant with 
the whole of such a miscellaneous collection of descriptions ? News- 
paper reports are notoriously erroneous, and it is rarely that 
inexperienced persons are accurate in their impressions of an event 
so sudden and startling as the outburst of a brilliant meteor. No 
deduction will satisfy the whole of the records, as they disagree 
amongst themselves. Fortunately, several reliable amateur astro- 
nomers observed the recent fireball, and I think I may consider my 
computation approximately correct. If it does not fit in with every 
account, there is really nothing surprising in the circumstance. 

W. F. DENNING. 

Bristol, February 23rd, 1894. 

A NOONDAY METEOR. 

To the Editor of the Meteorological Magazine. 
Sir, — You may think it worth recording in your Magazine that a 
fine meteor was seen here by my brother on the 8th inst. at 
0.35 p.m. travelling from West to East. The sun was shining at the 
time, but my brother had his back to the sun and the meteor was 
low down in the northern half of the sky. I observe by the news- 
papers that others saw it on that day, thereby confirming what I had 
almost doubted as an accurate observation, so bright was the day. 

Yours faithfully, 

M. LLEWELLYN EVANS. 

2, Naunton Park VUlaa, CMtenJiam, Feb, ISth, 1894. 

SThis meteor (an exceptionally fine one), was seen from Dublin by 
)r. Eambaut, the Koyal Astronomer of Ireland, who subsequently 
collected observations and published an account of it. It was seen 
from scores of places of which the limits seem to be W. Ballinasloe 
(Galway), E. Lynn (Norfolk), S. London, N. Glaslough (Monaghan), 
and Beverley (York.) 
Dr. Rambaut found the positions to be — 

Appearance. Disappearance. 

Sor in a triangle 
formed by 
Leeds, Halifax 



Longitude 3^52' W ) ''^^^^\^J^^''' 
Latitude 53 36 N ) du(^^" 



( and Wakefield. 
Altitude About 20 miles. 



Altitude About 87 miles. 

On plotting the localities whence Dr. Rambaut received reports, 
we find that dmost all are south of the path of the meteor, and very 
naturally so, because magnificent as it was, few persons would notice 
it while looking southwards, i.e., towards the sun, which was shining 
brilliantly. 

It must have been a very grand object to have been distinctly 
visible in broad sunshine from distances exceeding 200 miles. 

Before concluding, we must point out that the time records are 
again bad. Dr. Rambaut gave h. 28 m. Greenwich time, but Mjss 
Compton said **at noon,*' the Rev. R. P. Dansey, of Stourbridge, 
Oh. 30m., and the above letter ^ves OTa. ^5m. ^.m.— E5i.\ 
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THE AURORA OF FEBRUARY 28th. 

To iht Editor of the Meteorological Magaaine, 

Sir, — The brilliant aurora of February 28th was observed here 
under conditions so favourable that I think it may be worth while 
to send you some notes of my observations, in the hope that from a 
comparison of these with similar observations made by others else- 
where, it may be possible to compute the position and altitude of the 
luminous arches which were so conspicuous a feature in the display. 

The characteristic arc of yellowish light in the northern sky was 
first observed at 6.45 p.m., and was unusually bright, the southern 
edge cutting the horizon at points a few degrees N. of E. and S. of 
W., thus showing that the diameter of the arc was, as usual, in the 
line of the magnetic meridian. The centre of interest was, however, 
not here, but in the southern heavens, where from 7 to 8 p.m. there 
were visible two lines of luminous patches or streaks, forming broken 
arches, extending from the eastern to the western horizon. 

In appearance these were not unlike the gauzy, filmy cloudlets 
which are sometimes seen early on a fine summer's day, when the 
morning mist is dispersing and breaking up. They varied greatly 
in brightness from time to time, sometimes glowing brilliantly and 
then fading, and at times they disappeared quite suddenly, and after a 
few moments re-appeared as suddenly, always maintaining their rela- 
tive positions. Neither of the lines of luminosity formed a complete 
arch at any time ; there were always distinct intervals between 
them ; and the whole system (if I may so express myself) underwent 
a slow but distinct movement from N. to S. and from E. to W. The 
southward movement was estimated at 60° in 35 minutes; the 
westward movement at 10° in 20 minutes. 

At 7.10 p.m a large luminous patch in the line of the upper arch 
was a little above Procyon, and a similar patch in the line of the 
lower arch was a little below that star. 

At 7.25 p.m. the lower edge of the lower patch was just above Sirius. 

At 7.34 p.m. the central portion of a luminous patch covered the 
belt of Orion. 

About 7.45 p.m. both of the luminous arches began to fade, and 
by 8 p.m. had entirely disappeared, and, as far as my observations 
went, did not re appear. The luminous arc in the North, though 
gradually becoming fainter, was visible till a late hour, but, with the 
exception of one sudden outburst of red streamers at 9 p.m., which 
lasted only three or four minutes, did not emit any of the corusca- 
tions which are usually associated with bright displays of the aurora. 
Another peculiarity of this display was the absence of any flashing 
or undulatory movement in the detached luminous patches, the 
changes in brightness, though frequent, being gradual and steady, 
as in the case of a lamp when the wick is very gradually raised and 
lowered. 

G. T. RYVES, r.R.Met.Soc. 

Tean Vicarage, Stohe-oU'Trent, March 1th, 1894. 
Lat. 52« 57' 2^. Long. 1« 59' W. 
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SUN SPOTS AND AIR TEMPERATURE. 

To the Editor of the Meteorological Magazine. 

Sir, — In the number of your Magazine for September last there 
is a discussion by " A. B. M. " of the relation between sun spots and 
air temperature, employing for the purpose the mean monthly 
temperatures for London, as given by Dr. Buch^^n in a paper on 
"The Temperature of London for 130 years, from 1763 to 1892," 
Journal of the Scottish Meteorological Society^ vol. 9, p. 213. Combining 
all the years of sun spot minimum, he compared the resulting mean 
monthly temperature with the corresponding mean monthly tem- 
perature, obtained by combining all the years of sun spot maximum, 
confining the comparison, however, to the six months from April to 
September. He treated similarly the series of years preceding by 
one year the years of sun spot minimum and sun spot maximum, 
and also the series of years following by one year the same epochs. 
This gave 18 differences, the monthly means in the minimum years 
being greater than in maximum years in 14 cases, and smaller only 
in 4 cases, a considerable preponderance, which " A. B. M." thought 
to be " perhaps noteworthy." 

A result of this kind cannot be accepted as in any way valid 
without some conclusive proof that it is really due to the assigned 
cause ; for, it is to be remarked that the resulting differences are 
small as compared with the very large variations of temperature 
which examination of any considerable table of temperature reveals, 
and may be simply accidental errors arising from the combination of 
the temperatures of the particular years involved. If, however, the 
differences are real, a different combination of the data employed 
by " A. B. M. " should bring out a corroborative result. In doing 
this I have extended the comparison to all months of the year, 
since there appears to be no reason for confining it to the summer 
months. Instead of combining all the years of sun spot minimum, I 
have divided the whole series into two groups, including in group 
No. 1 the first, third, fifth, &c., years of sun spot minimum, and in 
group No. 2 the second, fourth, sixth, &c., years, forming monthly 
mean temperatures for both groups, which two sets of concluded 
means should be alike representative of the whole period discussed. 
The years of sun spot maximum were similarly formed into two 
groups, which, as referring to sun spot maximum, should also be 
representative of the whole series. In each case the year immediately 
preceding and the year immediately following sun spot minimum or 
maximum is included, in order to render the results strictly compara- 
tive with those of "A. B. M. " ; the very same years are indeed 
employed, the only difference being that, to save space, the three 
years at each epoch are combined, instead of forming in each case 
three sets of numbers. 

Comparing now the means of minimum group No. 1 with those of 
maximum group No. 1^ and the means of minimum group No. 2 
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with those of maximum group No. 2, we have as follows : — 

SvN Spot Excess Suh Spot Excess 

Groups No. 1. of Groups No. 2. of 

Month. Min. Max. former. Mixu Max. former. 

January 37*^61 37*74 —0*13 37"34 36%6 +0'^ 

February 3987 4072 —085 3997 4029 —0-32 

March 41*76 41*93 —0*17 4238 43*30 —0*92 

April 47-69 45*81 +1*88 4812 48*50 —0*38 

May 5506 5402 +104 54*98 55*49 —0*51 

June 60*64 59*53 +1*11 60*71 59*83 +0*88 

July 63-64 62*69 +0*95 62*88 64*33 —145 

August 63-53 62-43 +1-10 62 71 63*52 -0*81 

September 59*44 57*29 +2*15 58*75 58*40 +0*35 

October 52*38 50*72 +166 50 52 51*83 —1*31 

November 44*38 4220 +2*18 4408 4395 +013 

December 3900 39*21 -0*21 39*51 39*53 —002 

TheYkab 50*41 49*53 +0*88 5016 50*48 —0*32 

In regard to sun spot effect, the two sets of monthly differences 
are directly comparable, and should give a like indication. But in 
six of the months the signs are different ; in three other months 
they are similar and both + , and in the three remaining months also 
similar, but both -. The result is in every way contradictory. 
Had minimum group No. 1 been compared with maximum group 
No. 2, and minimum group No. 2 with maximum group No. 1, a 
xesult no more harmonious would have been obtained. 

It always seems well, when the suggestion of sun spot influence 
appears to be in some degree supported by figures, to probe the 
matter as completely as possible, in order to see whether they truly 
indicate any real effect. 

W. E. 

February 2Sth, 1894. 



EOYAL METEOROLOGICAL SOCIETY. 

The annual meeting of this Society, was held on Wednesday even- 
ing, January 17th, at the Institution of Civil Engineers, Westminster, 
Dr. C. Theodore Williams, President, in the chair. 

The Council in their report, stated that the Society had made 
steady and uninterrupted progress during the year, there being an 
increase in the number of Fellows, and the balance of income over 
expenditure, being greater than in 1892. They also reported that 
Dr. C. Theodore Williams, previous to vacating the office of President, 
had expressed a desire for the formation of a fund for carrying out 
-experiments and observations in Meteorology, and that he had 
generously presented to the Society the sum of £100, to form the 
nucleus of a Eesearch Fund. The Society lost by death during 
1893, nine Fellows and two honorary members. 

The President, Dr. C. Theodore Williams in his valedictory 
address, gave an account of the climate of Southern California^ 
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which he made most interesting by exhibiting a number of lantenr 
photographs. In the autumn of 1892, Dr. Williams visited thi& 
favoured region, chiefly with a view of investigating its present and 
future resources and its suitability for invalids. After describing 
the entrance into California from Utah and Nevada, the general 
geological features, and physiography, he pointed out that the 
mountain shelter is tolerably complete, and that the protected area 
consists of (1) valleys, chiefly running into the coast range from the 
sea, and rising to various elevations, such as the fertile San Fernando 
and San Gabriel valleys ; or else (2) more or less extensive plains, as 
those of Santa Ana and San Jacinto. Southern California is sub- 
divided into two portions — eastern and western, by the Sierra 
Nevada and its spurs, the San Gabriel and San Bernadino moun- 
tains. The climate of the eastern portion, which is an arid region, i&> 
very dry, very hot in summer, and moderate in winter. The climate 
of the western portion has three important factors, viz. : (1) its 
southern latitude ; (2) the influence of the Pacific Ocean, and 
especially of the Kuro Siwo current, which exercises a similar warming^ 
and equalizing influence on the Pacific coast of North America a& 
the Gulf Stream does on the western coasts of the British Isles and 
Norway ; and (3) the influence of mountain ranges ; these affording; 
protection from northerly and easterly blasts, and also condensing 
the moisture from the vapour-laden winds blowing from the Pacific. 
Dr. Williams then gave particulars as to the temperature and rainfall 
at Los Angeles, San Diego, Santa Barbara, and Riverside. From 
these it appears that the climate of Southern California is warm and 
temperate, and on the whole, equable, with more moisture than that 
of Colorado ; and that it is a climate which would allow of much 
out-door life all the year round. The President next described tho 
effect of the climate on vegetation, and showed what results had been 
obtained by irrigation and gardening in this beautiful region. Wine 
and brandy are made in South California, but oranges and lemons- 
are the leading crops, varied with guavas, pineapples, dates, almonds^ 
figs, olives, apricots and plums. On higher land, apples, pears and 
cherries bear well, and our English summer small fruit is also grown ; 
while strawberries ripen all the year round, and are plentiful except 
in July and August. Dr. Williams concluded by saying that many 
an invalid has regained vigour and health, as well as secured a com- 
petence, in the sunny atmosphere of Southern California. 

At the close of his address, Dr. Williams introduced to the meet- 
ing the newly-elected President, Mr. R. Inwards, F.R.AS. Mr. 
Henry Perigal, r.R.A.S, was re-elected Treasurer, Mr. F. C. 
Bayard, L.L.M., and Mr. G. J. Symons, F.R.S., Secretaries, and Mn 
R. H. Scott. F.R.S., Foreign Secretary. 

The monthly meeting of this Society was held on Wednesday 
evening, February 21st, at the Institution of Civil Engineers^ 
Westminster, Mr. R. Inwards, F.R.A.S., President, in the chair.. 
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Mr. R. M. Barrington, M.A., LL.B., Mr. C. G. L. Cater, and Mr. H. 
Owen were elected Fellows of the Society. The following papers 
were read : — 

(1). *' Temperature, Eainfall, and Sanshine at Las Palmas, Grand 
Canary," by Dr. J. Cleasby Taylor. The author gave the results of 
his observations during the five years 1889-93. The island of 
Grand Canary occupies a position midway between the African 
continent and the most western of the Canary group. The mountain 
peaks rise to a little over 6,000 ft, and are about 20 miles from the 
coast. The chief town and port of the island, Las Palmas, is con- 
sequently free from the influence of the mountains. The diurnal 
range of temperature fluctuates considerably with the variations in 
wind and sunshine. With a southerly wind (which usually dies 
down at sunset) the range is increased, but the greater part of the 
increase is due to a higher day temperature. With northerly winds 
persisting after sunset, the range may be very slight, particularly if 
the day has been cloudy. The sea temperature is dependent on 
causes outside the limits of the archipelago ; local presence or absence 
of sunshine does not cause any diff'erence. A boisterous northerly 
wind, with a high sea, may cause the temperature to fall more quickly 
than usual, or, if the temperature is rising, may check the rise ; but 
any sudden variation is very rare. The rainfall is not great, though 
it is spread over a large number of days, the average yearly amount 
being 8*90 in. The greater part of the rain falls during October to 
January, while the period from June to September is practically 
rainless. 

(2). "Report on the Phenological Observations for 1893," by Mr. 
E. Mawley, F.R.Met.Soc. This is a discussion of the observations 
made on the flowering of plants, appearance of insects, and the song 
and nesting of birds. The year 1893 was in complete contrast to its 
predecessor, being very forward throughout the United Kingdom. 
The February and March plants were later than usual in blossoming, 
especially in the colder parts of our islands, but after this the dates 
were everywhere in advance of the average, and during the height 
of the flowering season the departures from the mean were often 
considerable. 

(3). "Comparative Observations with two Thermometer Screens 
at Hfracombe,*' by Mr. W. Marriott, F.R.MetSoc. Some exception 
having been taken to the thermometer screen which has been in use 
at Ilfracombe for a number of years past, a Stevenson screen was 
placed at a distance of 60 feet from the old screen in October, 1892, 
since which date simultaneous observations in the two screens have 
been made daily at 9 a.m. The results of this comparison show that 
the temperatures deduced from the two sets of observations agree 
very closely, the old screen giving a mean only 0°'3 higher than the 
Stevenson. 
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EAINFALL IN NATAL, AND THE SOUTHERN ICEBERGS. 

Natal — or at any rate, part of the colony — was visited by excep- 
tional rains in September, October and November, 1893. 

The Rev. A. H. Stocker, who formerly kept the record of the fall 
of rain at Ovington, Hampshire, went to Ennersdale, Natal, early in 
1893, writes, January 25th, 1894: — "The summer here — the wet 
season (October to February) — has been so far awfully wet : — 



in. 



Total in 

less than 

' 5 months, 

37-25 in. 



September 6 "66 (far above the average). 

October 473 

November 12-05 (3 miles oflE it was over 16*00). 

December 6*10 

January 1-25 8-71 

and February still to come, which generally has the highest average 
monthly rainfall." 

To this we add the following table, which shows that in 1893 the 
monthly fall at the two stations was very differently : — 

Rainfall at Mount Edgecombe from 1887 to 1893, compiled by 

Mr, Marshall Campbell : — 

1887. 1888. 1889. 1890. 1 89 1. 1892. 1893. Meak. 

in. * ■ ' 

415 . 
4-44 
10-52 . 
-60 , 
2-74 . 
106 . 
3-33 
1-23 . 
•79 , 
2-45 . 
4-11 



Jan 


in. 

.. 3-17 


in. 
... 4-38 


in. 
... 9-06 


in. 
... 1-86 


Feb 


.. 4-20 


... 3 29 


... 2-97 


... 3-90 


March .... 


.. 217 


... 6-49 


... 1-96 


... 2-18 


April .... 


.. 2-64 


... 201 


... 1-69 


... 5-68 


May .... 


.. 4-37 


... 307 


... 1-71 


... -73 


June 


. . «54 


... -43 


... -20 


... -64 


July 


.. -49 


... 1-37 


... -18 




August . . 


.. 1-94 


... 110 


... 1-32 


... -43 


Sept 


.. 1-00 


... 4-20 


... 1-00 


... -55 


Oct 


.. 1-66 


... 3-58 


... 4-56 


... 4-64 


Nov 


.. 1-93 


.., 1-58 


... 1-98 


... 3-99 


Dec 


.. 2-23 


... 300 


... 1-64 


... 5-36 


Total... 


26-14 


34-50 


28-27 


29-96 



6-11 



41-53 35-51 



m. 
2-03 ... 


m. 
6-76 


in. 
... 4-49 


545 ... 


7-59 


... 4 55 


1-80 ... 


3 33 


... 406 


•15 ... 


3 34 


... 2-30 


2-79 ... 


3-89 


... 276 


• ■ • 


•12 


... -40 


•18 ... 


•76 


... -90 


409 ... 


1-42 


... 1^65 


4-45 ... 


11-87 


... 3-41 


4-42 ... 


17-94 


... 5-61 


5-38 ... 


7-00 


... 3-71 


4-77 ... 


3-88 


... 3-85 



67 90 37-69 

Natal Witness, January 12th, 1894. 
The total for 1892 is printed as 35-31.— Ed. M.M. 

Finally we give Mr. NevilPs opinion upon the subject : — 

" The Natal Government Astronomer, Mr. E. Nevill, gives it as 
his opinion that there is no just reason for ascribing wet seasons or 
droughts to the effect of spots in the sun, or other temporary dis- 
turbances in the normal equilibrium of that body. Attempts have 
been made by certain meteorologists to connect terrestrial weather 
disturbances with certain solar phenomena, but only with indifferent 
success. It is easy to find such coincidences between the times or 
periods of different classes of phenomena, but mere coincidences of 
this kind do not justify their being classed as cause and effect. He 
thinks that owing to a break-up in the southern ice-fields, and the 
liberation of great masses of ice which have come northwards, the 
great southern rain-belt has been thrown north, and thus brought 
very heavy raina on our coast. — Cape Times, December 27th, 1893." 
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EEVIEW. 

The Clyde Sea Area. By H. E. Mill, D.Sc, F.R.S.E. (Excerpt 
Trans. Eoy. Soc. Edin.) 4 to, 88 pages and 12 maps. R. Grant 
and Son, Edinburgh, 1892. 

This is a full and very interesting account of the results obtained by 
Dr. Mill in what he has called the Clyde Sea Area, which may be 
defined as that portion of the sea on the West Coast of Scotland 
which is between the Peninsula of Kintyre and Ayrshire, in 
Lat. 55° N., and extends to the heads of Loch Fyne and Loch Long. 
This includes an area of nearly 1,200 square miles of water, while 
the area of the land draining towards it is about 3,300 square miles. 

Dr. Mill seems to have spent a considerable portion of two years 
cruising about over this area in the steam yacht " Medusa,'* belonging 
to the Scottish Marine Station, and with apparatus either designed 
by himself or belonging to that establishment, taking thousands of 
measurements of temperature, specific gravity, and salinity, but 
apparently not paying much attention to either the direction or the 
force of the wind. 

The paper before us deals chiefly with the specific gravity and 
salinity, its general object being to trace the rate of progress of the 
rain which falls on the land draining into the Clyde Sea Area, and 
on the water thereof, to its limit. 

Dr. Mill spared no trouble ; he took the Admiralty charts, and 
from them constructed a series of longitudinal and transverse 
sections of the various Lochs, so as to ascertain the cubic contents of 
each ; he determined as nearly as practicable the fall of rain which 
had to be accounted for. (If anything, we think that his values are 
■a little too high for the fall on the sea, but in the absence of actual 
knowledge, do not speak positively.) Then, by his determinations of 
specific gravity, and by chemical analysis. Dr. Mill gets out the pro- 
portion of fresh water to salt water in various parts of the district, 
and in difi'erent seasons. This problem is not an easy one. Dr. Mill 
himself finishes his paper with the following paragraph ; — 

" It is somewhat remarkable that so prolons^ed, widespread, and careful a set 
of analyses as those of Mr. Dickie do not show more direct relations with the 
remarkably contrasted physical conditions of the regions from which the 
43ample8 worked upon were taken. I confess to much disappointment with the 
results ; but, in the hope that others with greater skill or courage in the treat- 
ment of statistics than I possess may be induced to look into the matter, I am 
induced to publish my discussion of the work as far as it has gone." 

Our impression is that Dr. Mill unduly depreciates his own 
abilities, and that the difficulties have nothing to do with statistics. 
We have heard of very similar discordances in attempts to estimate 
the amount of fresh and of salt water in the Thames. But even if 
this part of the paper be untrustworthy, there remains much that is 
interesting, instructive, and suggestive. 
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OLIHATOLOOICAL TABLE FOR THE BRITISH BMPIRB, SEPTEUBBR, 1893. 
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Malta. — The hotteat month of tha year, and hotter than any previous September 
in 10 years ; also the only September in that period with total atraence of rain, llw 
high dew point made the weather very trying. J. F. DoBSOH- 

Mauritiiia , — Mean temp, of air l°-3 below, dew aoiot O^'S below, and rainliU 
'53 in. below, their respective averages. Mean hourly velocity of wind 11 '4 milea, 
or 0'7 mile below average; extremes, 26'1 on 1st, and I'H on 6th; prevailing 
direction, E. C. MsLiiacu, F.fi.ii. 

Ceri/iH, CoLOHBD, — L only was seen on the 2Qth. D. O. Mantbll. 

i(W6oU7-ii«.^Uoar frost on the 2nd ; hail on the 7th ; heavy squalls on the 17th and 
2l8t; lightning on the 11th ; distant thunder on the 23rd and 34th; tbunderstorma 
on the 25th and 30th. It. L. J. Ellkrt, F.E.S. 

Addaide. — Mean temp. 0°'2 above the average of 36 years. Avery wet andcloady 
month, the rainfall being l'56in. above the average. C. Todd, F.R.S. 

S^dnf.^.— Tempera tnre 0°'7 above, humidity 2 below, and 8 rS6in. below, the 
average. H. C. RrssELi., F.R.S. 

H'cJ^in^fon. —Showery, onpleasant weather almost tbroughout the mouth. Pie- 
vailing winds N.W., frequently strong ; thunder on the lOth ; hail on the 29th and 
snow on the hills. Mean temp. ^-9 above, and rainfall 1-71 in. above, thsir 
averages. R. B. OoRX. 

Avcklartd. — A showery month, but with no violent storms or other exceptional 
features. Rainfall about a quarter of an inch above the average. Mean temp, l^-fr 
above the average ; barometrical pressure much below. T. F. Chkesehab. 

Jauaica, Kinoston. — Fair, with afternoon showers and Ehnnder. Mean hourly 
velocity of wind 3-5 miles. Robt. Johnston*. 

TniMiDAif.— Rainfall 4'20in. above th« average of 30 years, and only exceeded 
fa laes. 1S0S, 1875, mai 1876. S.B.'Haxi. 
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SUPPLEMENTARY TABLE OP RAINFALL, 

FEBRUARY, 1894. 

[For the Counties, Latitudes, and Longitudes of most of these Stations, 

see Mti, Mag,, Vol. XIV., pp. 10 & 11.] 



Div. 



IL 



9» 
tf 

• » 

ft 

in. 
»* 
i> 
»$ 
tf 

rv. 

»• 

91 
»9 

V. 

$9 
99 
99 
99 
99 
99 
99 
99 
99 

VL 

99 
99 
99 
99 

f > 

vn. 

99 
99 

vin. 

99 
99 
99 

IX. 

99 
99 
9» 

X. 

»9 

XI. 

99 
99 



STATION. 



Dorking, Abinger HalL 

Birchington, Thor 

Hailsham 

Ryde, Thornbrongh 

Emsworth, Bedlands ... 

Alton, Ashdell 

Oxford, MM;dalenCol... 

Banbury, Bloxham 

Northampton, Sedgebrook 

Alconbury 

Wisbech, Bank House.. 

Southend 

Harlow, Sheering 

Colchester, Lexden 

Rendlesham Hall 

Diss 

Swaffham 

Salisbury, Alderbury... 

Bishop's Cannings 

Blandford, Whatcombe. 
Ash burton, Holne Vic. . . . 
Okehampton, Oaklands. 

Hartland Abbey 

Lynmouth, Glenthome. 

Probus, Lamellyn 

Wellington, Sunnyside.. 
Wincanton,StowellRec. 
Clifton, Pembroke Road 

Ross, The Graig 

Wem, Clive Vicarage ... 
Cheadle, The Heath Ho. 
Worcester, Diglis Lock 

Coventry, Conndon 

Ketton Hall [Stamford] 

Grantham, Stainby 

Homcastle, Bucknall ... 
Worksop, Hodsck Priory 

Neston, Hinderton 

Lancaster, Rose Bank... 
Bronghton-in-Fumess . . 

Bipon, Mickley 

Scarborough, South Cliff 
EastLayton[Darlington] 
Middleton, Mickleton.. 
Haltwhistle, Unthank.. 

Bamburgh 

Newton Reigny 

Llanf rechf a Grange 

Llandovery 

Castle Malgwyn 

Bailtb, Abergweaain Vic ' 



Total 


Div. 


in. 




1-78 


XL 


1-25 


99 


2-61 


99 


2-69 


99 


2-08 


t» 


2-60 
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1-41 
1-90 


>9 


1-99 


XIIL 
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99 
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1-26 
1-47 
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1'34 
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,, 
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• • • 
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yy 


8*41 


xxn. 


5*19 
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2*55 
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4*52 
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6-77 


xxm. 


7-83 


yy 


8*36 


99 


• • • 

6-16 


99 
99 


6-62 


99 


2*94 


" 


*•• 


f> 1 



STATION. 



Rhayader, Nantgwillt.. 

Lake Vymwy 

Corwen, Rhug 

Carnarvon, Cocksidia ... 

I. of Man, Douelas 

Stoneykirk, Ardwell Ho. 
New Galloway, Glenlee 
Melrose, Abbey Gate 
N. Esk Res. [Penicnick] 
Edinburgh, Slacket PI.. 
Glasgow, Queen's Park. 

Inverary, Newtown 

Islay, Gruinart School.. 

Dollar 

Balquhidder, Stronvar.. 

Ballinluig 

Dalnaspidal H.R.S. ... 

Keith H.R.S 

Forres H.R.S 

Fearn, Lower Pitkerrie. 
Loch Shiel, Glenaladale 
N. Uist. LoohMaddy... 

Invergarry 

Aviemore H.R. S 

LochNesSy Dromnadroohit 

Invershin 

Scourie , 

Watten H.R.S. 
Dunmanway,Coolkelure 
Fermoy, Gas Works ... 
Eillarney, Woodlawn ... 
Tipperary, Henry Street 
Limerick, Kilcornan ... 

Ennis 

Miltown Mfldbay 

Gorey, Courtown House 

Athlone, Twyford 

Mullingar, Bielvedere... 
Longford, Currygrane... 
Gal way. Queen's Coll... 
Crossmolina, Enniscoe.. 
Collooney, Markree Obs. 
Ballinamore, Lawderdale 
Lough Sheelin, Arley .. 

Warrenpoint 

Seaforde 

Belfast, Springfield 

Bushmills, Dundarave... 

Stewartstown 

BunoTttna 



••••••••• 



Total 
Rain. 



7*00 

11-08 
4-25 
3*41 
5*66 
2-81 

12-66 
6*72 

11*90 
6*81 
8*96 

14*88 
5*57 
8*63 

16-79 
6*54 

14*82 
2*91 
8-71 
4*72 

17*76 
7*91 

15-79 
6-45 
7*48 
5 14 
5*89 
2-43 
7*45 
2*14 
5*37 
2*10 
2*43 
8*94 
4-60 
1*82 
3*85 
8*97 
3*88 
5*55 
8*63 
5-67 
4*80 
4*11 
3*78 
8*28 
4*33 
5*20 
3-92 
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STATIONS. 



TEMPERATURE. 



London (Camden Square) . 
UaidatoDB [HantoD Court}. 

Strnthfield Tnrgias 

Hitchin 

Winalow {AdJinglon) 

Bury St. Edmunds (Weatley) 

Norwich (Brnndill) 

Wejin outhlLttiigtonHerriDg) 
Torquay (Gary Green) .. 
Polapit Tamar [Lauuceai 

Stroud (Upfield) 

CburohSlnittoiil Woolataston) 

TBnbury (Ocletor) 

Leicester (Barkbv) 



XV. 

xv'i. 
xvii. 
xvi'ii 

XIX. 
XX. 

xxi. 

XXl'l. 

xxin 

.2} 



Wetherby (Rihalon Hall) 

Skipton (Arneliffe) 

Hull {PeaiaonPark) 

Nflwcafltle (TowQ Moor) ... 
Boriowdale (Seathwaite).., 

Cardiff(ElT) 

HaTarfordweat .. 

Aberyatwilh, Gt^rddan... 

Llandudno -. 

OarKBD [D am fries] 

Jedbnrgb (Snnnysido) 

OldComnodk 

Lochgilphead (Kilmory),.. 

Mull (Quiniah) 

Loch Leven Sluicea 

Dundee (Eaatem NeciopDlia) 

Braemar 

Aberdeen (.Cranford) 

Stralhconan [Beaulj] 

Gleacarran Lodge 

Cawdor [Nairn] 

Dunrobin 

S. Ronflldaay (Roeberry) 

Dirrjoaoe Abbey , 

Waterford (Brook Lodge) ... 

CBrienabrldge (Rosa) 

Carlow (Browne's Hill) 

Dublin (FiuWilliam Square; 

Ballinaaloe 

Clifden (Kylemore) 

Wariogatflwu 

Londonderry (Greggan Res.). 
Omiieh (Edenfel) 



■ 671 

■ -88 

■ 1-4S 
+13-27 
+ -87 
- -79 
+ -00 
+ 1-2! 
-I- 8 08 
+ 3-69 

+ e'fis 

+ 2 '08 
+ 6-45 
+ 2-35 
+ 2-32 

+7-18 
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METEOROLOGICAL NOTES ON FEBRUARY, 1894. 

^BBaisYiATioNS.— Bar.for Barometer ; Ther. for Thermometer ; Max. for Maximum ; Min. for 
Minimum ; T for Thunder ; L for lightning ; T S for Thunderstorm ; E for Rain ; H for Hail ; 
8 for Snow. 

ENGLAND. 

Strathfield Ttjrgiss. — A showery month, but with about the averaee 
rainfall, and mild, with the exception of one or two cold periods, especially 
about the 21st and 22nd. From the 6th to the 11th, and from 25th to the close, 
the weather was very rough and unsettled. Hazel in flower on 1st. 

Addinoton. — The month was noted for heavy wind storms, often lasting for 
a long time, particularly that of the 10th, 11th, and 12th. The rainfall on the 
17th (0*68 in.) caused the brook to overflow the meadows, the first time for 
many months. A sharp spell of frost set in on the 19th, lasting four days, the 
ther. on grass falling to 15^ on the 19th. Aurora on the 28th. 

Bury St. Edmunds. — A cold spell occurred from the 18th to the 24th, the 
rest of the month being mild, very windy, especially at night. Fine aurora 
on the evening of the 28th. 8 on 28th. 

Norwich, Brundall. — The first fortnight was very mild and boisterous,, 
with scarcely any frost. Severe gales on the 6th, 7th, 10th, 1 1th, and 12th, 
that on the 11th being exceptionally violent. Max. temp, above 50° daily 
(with one exception) from 1st to 11th. The third week bright, but colder,, 
with frosty mornings. The close of the month again stormy and mild. The 
earlier spring flowers quite as forward as in 1893. 8 on 28th, and bright white 
aurora in evening. 

Langton HERRiyo. — With the exception of a cold snap from the 18th to 
the 23rd, the month was uniformly mild, the variations of temp, being very 
slight, and the mean at 9 a.m. 1^*2 above the average of 23 years. Temp, fell 
to 25° on the I9th, 21st, and 22nd, to 26^ on the 20th, and to 27'' on the 23rd, 
but on no other days was there frost. Fogs on the 5th, 6th, 9th, and 26th. 
Very high wind on the 11th. 

Torquay, Gary Green. — Duration of sunshine 89 hours, or 8 hours in excess 
of the average. Mean temp. 44^*7, or 2^*3 above the average. Rainfall 1*05 
inches less than the average. 

PoLAFiT Tamar.— Gales or high winds on 6th, 7th, 9th, 10th, and 12th, and 
heavy gale at night, with H, on the 11th. 

Stroud, Upfield. — S.W. gales on the 6th, 7th, 10th, and 11th. 

WooLSTASTON. — A Very stormy month. The gale on the 11th was most 
destructive, wrecking chimneys, roofs, and ricks in all directions, and throwing 
down a large portion of a very fine church spire. A brilliant display of aurora 
occurred on the 28th from about 7 to 9 p.m. Gales on the 6th, 7th, and 23rd. 
Mean temp. 40''*4. 8 fell on the 12th and 17th. 

Orleton, Tenbury.— With the exception of 7 days from 18th to 24th inclu* 
sive, a fine, warm month ; the first fortnight unusually so. A great gale 
occurred at night on the 11th, doing much damage. Fog on 15th and 22nd. 
Mean temp, rather more than two degrees above the average of 33 years. 

Lbicestbr, Barkby. — A month of fine open weather, except from 17th to 
24th. Hurricane on 11th. Mean tomp. 39° *4. Grass has grown almost all 
through the winter. Water is still deficient. 

Manchester. — Slight fall of 8 on the 1st, followed by a M'eek of fine 
weather. On the 11th a great storm of wind. Slight H showers on the 12th 
and 13th. Dense fog up to noon on the 22nd. Mean temp. 40° '9. 

Hull, Pearson Park.— Stormy on the 6th, 7th, 10th, Uth, 12th, and 23rd. 

Seathwaite. — Falls of S exceeding an inch occurred on 12 days, exceeding 
two inches on two days, and exceeding three inches on one day. 8 IJ inches 
deep on 13th. 

WALES. 

Haverfordwest. — The general characteristic of February was mildness and 
continuous wet, although the amount of S was not exceaaive. T\\^i« >n«& ^\a>^ 
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a conktant sQcceuion of galea, Bome of tham of great strength and 1 
duration. From the ISth to the 23rd keen froet prevailed, whicb interpOBS, 
aalutary check on the exaheraut and precocioua advance of VEgetation. ; 

28th a splendid meteor was Been to N. at 7.20 p.m., and bright a *■ 

7 to 8.30 p.m. Prevailing winds S., a.W. and N.W, 

GoGBBDBAN. — Very stormy thronghont the month, with gales from the ^ 
md N.W. Vary little sanshine. ^ 

SCOTLAND. 

Cahoen.— Another very stormy and nnsettled month, the flnctaatim 
pressarfc being on sewaral occaaiona very marked, on one occasion n 
BD inch in 24 hours. A good deal of damage was done to trees, i 
diKtricl. The B was excesaiva, being the heaviest recorded in Febrasry iD'-a 
34 years since observations commenced. On three days the fall excesdoj 
inch. On only throe ocoasiona daring the above period has the a 
been exceeded in any month. Eitensive flooding and mnoh i. . ,^_ 
occnrred in many parts of the diBtnct. The mean temp, of the month ia a n 
over l''-5 above the average. Sunshine little more than half the average d' 
tion. Heavy gale on the 11th, B showers on tha 12th and 24th. 

jBUBnaoH.— The weather was most unaettled, eitretue change* i 
occurred several timaB during tha day. On high gronnd much 8 fell, ai ^ 
diaiant hills were all white, but on lower lying gmuod it melted the 
fell. Still out-door work went on unchecked. High wind on 6th, 7th i 
11th. 

Mull, Qvinish. — A month of almost incessant gales from all qaa 
Tioleat a sqnalls with T and L on 9th, 10th, 24th and 27th. 

Brakmar.— Aurora on the 2lBt and 28th. L on the 26th, 27tli and 2 

RoBBEBBT. — A very coarse month throagbout, almost one continved I 
from S.W. to W. Mean temp. 38°'^. 

mELAND. 

O'Ebbhsbridge, Boss. — S. W^. galea were frequent during the month. J 
week of bright cold bracing weather occurred from 14th to 21st, the ri 
of the montli was wet, T and L on 27th. 

Ddblis.— An open, windy, showery month. Until the Uth and after the 9 
deep depresaioos passed in rapid succesaion north eastwards, causing af 
S.W. and W. gales, and frequent falls of K, H and sleet. Conditions « 
for the most part, aoticyclonic from the 14th to the 22nd, so that fag and fi. 
were prevalent in that central period of the month. The mean temp. (44'3 
was 2''1 above tha average. B or aleat fall on two days, and H on foni " " 

Foga occurred on eight daya. High winda were noted on 17 daya, n 

the force of a »le on eight. L on the 11th. Aurora on the 23rd and 25th.4 

EdESFF.L.— Every concomitant of had weather prevailed with bat 3' 
intermission daring the entire month. Estremely unsteady presauTe, eq 
unsteady temp. , though but little froet ; gales, squalls, sleet, 5 and 1 
drenching rains and winter L in daily and nightly soccession. The total t . 
fall of the month and also of January was double the average, amounting X 
both to 11-S2 in., tha heaviest for at least 30 years. 
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I THE CLIMATE OF ODESSA.* 

Prof. Klossovsky baa not been so considerate towards his western 
friends as usual If we remember correctly he generally prints his 
papers in Kussian, and French or German, or gives an epitome in 
one of those languages. The present important paper is wholly in 
BusBian, with the exception of hiilf the title page, the table of con- 
tents, and the list of numerical tables. As our knowledge of the 
BusBian language is extremely slight, we cannot give a critical notice, 
but will briefly indicate the scope of the work. Section I. describes 
the position of the observatory, and gives a list of observations 
made in the town from 1839 to 1892 (there appear to have been 
some 1 830-30, but we do not see the results in the present paper). 
SeotioD II. deals exhaustively with the temperature, especially as 
regards the period (1860-92) during which the observatory has been 
fiuly equipped, and also compares the values for Odessa with those 
lor other places. For an obvious reason we do not say more respect- 
ing this section than that it has evidently been worked out with 
great care ; some of the principal features will be found indicated in 
tiiB table at the end of this notice. In Section III. Brofessor 
ElOBSovsky deals very similarly with rain, snow and hail — comparing 
the mean at Odessa (16'98 in.) with that at other stations, of which 
ire may quote a fewi — Astrakhan, 7'19in. ; Baku, 9-93 in. ; Sevas- 
topol, 15'15in. ; Archangel, 1.5'61 in., and Moscow, 2ril in. Then 
he takes out the extreme fall in each month at Odessa ; the wettest 
month being June, 1886, with 6'58in., and the driest, September, 
1S92, absolutely rainless. As regards the yearly totals, he gives — 



Wetteat,.. 



,S75 



24^2 



145 



Driest 1872 9'39 65 

The wettest year agrees absolutely with the value assigned by 
Mr. Binrie and Mr. Symons ; the driest year is, relatively to the 
tnean, decidedly low. 

Section IV. deals with humidity, cloud, fog, and evaporation — the 

• Le Climat d'Odessa d'apres lea obaervatiOBH de Vobservatoire M^ttoro- 
logiquG de rUoiveraite Iinpfriale d'Odeaso, par A. Klossovsky. OdesBn, 
Ftanzow, 1893. 4to, 72 pages, 1 plate. 
" TOli. XXIX. 
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last (we beKeve) as recorded by Wild's vaporimeter. The yearly- 
totals are : — 



1886 


in. 
20-10 


1890 


in. 
23-36 


1887 


23-55 


1891 


25-95 


1888 


18-63 


1892 


27-06 


1889 


incomplete. 







the average being 22*43 in. 

Sections V. to VIII. deal respectively with barometric pressure^ 
prevalent winds, the physical features of the Black Sea, and with, 
terrestrial magnetism. 

Mean and extreme values for Odessa (1866-92.) 

Lat. 46*' 28' 36" N. Lon. 30** 45' 33" E. Altitude 180 ft 

Tkmperature in Shade. Rainfall. Cloud. Humidity^ 





Mean. 


Max. 


Min. 


Range. 


Depth. 


Days. 


Mean. 


Meai 













e 


in. 




0-10. 




Jan.... 


26-4 


54-9 


— 8-3 


63-2 


... 1-00 


7 


... 7-6 .. 


. 89 


Feb.... 


27-5 


58-5 


—18-8 


77-3 


... -81 


7 


... 71 .. 


. 86 


March 


36-0 


69-8 


- 0-4 


70-2 


... 1-29 


9 


... 6-9 . 


. 82 


April.. 


48-2 


74-5 


24-6 


49-9 


... 109 


7 


... 5-5 . 


.. 73 


May... 


61-0 


93-6 


34-2 


59-4 


... 1-39 


8 


... 4-7 .. 


. 67 


Jane.. 


69-3 


92-5 


50-2 


42-3 


... 2-31 


8 


... 4-5 .. 


. 64 


July... 


73-4 


95-4 


53-6 


41-8 


... 1-92 


7 


... 3-8 . 


. 61 


Aug. .. 


71-6 


93-6 


48-7 


44 9 


... 1-27 


5 


... 32 . 


.. 61 


Sept... 


63-0 


89-6 


33-4 


56-2 


... 1-36 


5 


... 3-7 . 


.. 67 


Oct. ... 


52-3 


85-6 


21-6 


64-0 


... 1-38 


6 


... 5-4 . 


.. 78 


Nov. .. 


41-5 


66-2 


9-9 


56 3 


... 1-61 


9 


... 7-3 . 


.. 84 


Dec. . . . 


31-6 


601 


— 6-9 


67 


... 1-55 


9 


... 7-2 . 


.. 87 



Yeab. 50-2 95-4 —18-8 114-2 ... 16-98 87 



5-7 



75 



[Note. — The max. and min. are not from self -registering thermometers, but 
the extreme at any observation hour ; the full range would therefore be greater.} 



Yearly total Rainfall at Odessa, 1841-92. 



Depth. 


Depth. 


Depth. 


Depth. 


Years, in. 


Years, in. 


Years. in. 


Years. in. 


1840... — 


1850.. .13-46 


i860.. .19-14 


1870.. .22 -03 


1841... — 


1851... 12-04 


1861... 15-04 


1871... 15-21 


1842. ..10-43 


1852. ..16-73 


1862... — 


1872... 9-39 


1843.. .14-82 


1853.. .17-72 


1863... — 


1873... 9-44 


1844.. .11-83 


1854.. .15-18 


1864... — 


1874.. .17-68 


1845. ..16-85 


1855... - 


1865... - 


1875. ..24-62 


1846.. .10-99 


1856.. .14-92 


1866... 


1876... 19 -26 


1847.. .13-50 


1857. ..11-93 


1867... 10-57 


1877. ..22-34 


1848... 11 -59 


1858.. .19-92 


1868... 9-99 


1878.. .22-74 


1849. ..17-62 


1859... — 


1869.. .15-95 


1879... -22 -97 


13-45 


15-24 


1414 


18-57 




Years 


. 


in. 




1890 
1891 
1892 


] 


6-28 




] 


12-65 




] 


[4-26 









Depth. 
Years. in. 
1880.. .18-21 
1881... 22-11 
1882.. .17*71 
1883.. .11-27 
1884... 19-11 
1885.. .15-80- 
1886.. .19-07 
1887. .. 18-88- 
1888.. .18-10 
1889.. .20 -75. 



18-10 



14-40 

[Note. — It will be seen that the total is not given for 1866, there being no- 
record for January. As the other eleven months of that year were mostly very- 
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dry, the mean in the previous table for the 27 years, 186d-92 (16'98in.)» i» 
slightly (0*19 in.) less than the mean of the 26 years, 1867-92, which is 17*17 in. 
The early observations gave generally about three inches less than the later 
ones (possibly the gauge was higher above the ground), and there are small 
values in winter, which may indicate that at that time snow was not carefully 
measured.] 

We have doubtless not done justice to the paper, but we have 
said enough to indicate what a mass of information it contains. 



lEIDESCENCE ON THE ENGLISH LAKES. 

To the Editor oftht MeteorohgiccU Magaaine, 

Sir, — I observed a phenomenon yesterday which was strange to 
me and which may interest your readers. 

I was on Windermere about 1 1 a.m. when I noticed on the surface 
of the water about a mile north of where I was, a narrow streak of 
light, brilliantly coloured in rainbow tints. It lay across the lake 
apparently in a straight line, the blue end towards the east, the red 
to the west, nearly extending to the shore on each side, but neither 
actually reaching it. The red end terminated somewhat abruptly. 
The blue was more elongated, and became fainter towards the 
extremity. 

The sky was practically cloudless, but the atmosphere was slightly 
hazy, not enough, however, to prevent the further shore of the lake^ 
about five miles distant, from being distinctly seen over and beyond 
the line of light. 

The phenomenon lasted about ten minutes and then gradually 
faded away. There was not a breath of wind at the time. 

I am, yours faithfully, 

GEO. CREWDSON. 

St, Mary* 8 Vicarage, Windermere, March 30^^, 1894. 



The above account is very interesting. Some time since we investi- 
gated the Floating Island,* and Professor Meldolat explained the pro- 
duction of the gases which floated it. We now have another 
phenomenon, or perhaps two considering the widely different explana- 
tions. The first we reprint verbatim from the Edinburgh New PhiL 
Jourrwl for July, 1853. 

Singular Iridescent Phenomenon seen on Windemi^re Lake, October 24dh, 1851. 

By J. F. Miller, Esq. 

On the 24th inst. (October) a very remarkable iridescent appearance was 
seen on Windermere Lake by a gentleman (J. C. Mounsey, Sunderland), from 
whose written description I have gathered the following particulars : — 

<* The morning was very misty, and the barometer high (30*35 Whitehaven) ; 
between 10 and 11 a.m. the mist cleared off, the sky became cloudless, and the 

* " The Floating Island in Derwent water ; its History and Mystery,'* by 
G. J. Symons, F.R.S. 4to, cloth. Stanford, Cockspar-street. 
t Met, Mag., Nov., 1889. 
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jdr calm, the lake being of a glassy smoothness. At 11 we went on the lake, 
and, in about half an hoar I observed brilliant prismatic colours on the water, 
near the shore, say half a mile or more distant, but no appearance of a bow. I 
rowed towards the spot, and in doing so, the colours increased in extent and 
brilliancy. 

There were two bows, which resembled ordinary rainbows inverted ; both 
were exceedingly brilliant at the extremities, and became gradually fainter as 
they receded from the shoi*e. 

*' The outer bow came completely down to the boat, which appeared to pre- 
vent our seeing the crown of the arch ; its extremities also proceeded from the 
shore, and its centre was apparently under the feet of the spectator. In both 
bows, the red was on the outside and the violet on the inside, and, in both, the 
light and colours were most brilliant and distinct at the extremities or points 
of convergence at the water's edge. I am certain there was no rainbow in the 
sky at the time, neither was there any solar halo or any other phenomenon in 
the air that I observed, of which this could be the reflection. I observed that 
wherever the prismatic phenomenon shewed itself, there was a sort of scum 
on the water, as if there was some fine dust or bubbles on the surface. I 
put my finger into the water and found it so dirty as to leave a distinct mark 
behind, which leads me to think that what I at first took to be small bubbles 
must have been some sort of dust. Whatever it was, it appeared to me to be 
the cause of the iridescence, as wherever it was lost the bows disappeared. 

'*The bows were visible about an hour, and in looking at them the sun was 
of course directly behind the spectator. 

** The boatmen say they have sometimes (though very rarely) seen a similar 
phenomenon after the disappearance of a mist from the surface of the water. " 
At Whitehaven, the sky was also cloudless, but in the evening the air was misty. 

Dr. Davy considers that the carbonaceous deposit or soot-like film, occa- 
sionally observed on the lakes of Westmoreland, is really of the nature of soot, 
derived from the adjoining manufacturing districts, wafted thither by the wind, 
and falling with the mist or light rain. The film burns in the same manner as 
soot, sinks when wet in water, imparts a brownish hue to transmitted light, 
and under the microscope, appears to be composed of particles more or less 
irregular in form, varying in size from 1 -4000th to 1- 1000th of an inch. Dr. D. 
further thinks that the precipitation is an ordinary, rather than an uncom- 
mon, occurrence here, as is shewn by the discoloration of the sheep of the coun- 
try, especially after exposure for many months on the higher fells. Seen on 
the mountain pastures, or when driven into the lower meadows in the early 
spring, their coats are of so dark a hue, as to resemble closely those of their 
fellows fed in the most smoky precincts of our great towns ; and on examination, 
the colouring matter staining the fleece, is found to be similar to that of the 
black film of the lakes and tarns, and in brief, it is essentially soot.* 

J. F. MiLLEB. 

Observatory, Whitehaven, April, 1853. 

On a calm sunny autumn morning about 20 years ago we were 
rowing, or perhaps it would be the actual fact to say floating, on Der- 
wentwater, when we suddenly noticed about a quarter of a mile to 
the north, a long line of intense prismatic colours on the surface of 
the lake, and stretching from W. to E. We kept our boat nearly 

*JEdinburgh Pbilosophioal Journal for January, 1S52, ip. 64» asi<i^Tv^«Aj& letter from Dr. Davy. 
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stationaiy, and enjoyed the lovely colouring until, in about ten 
minutes, it faded away. The line of colour was much more intense 
than that of any rainbow, halo, or corona. We are not competent to 
decide the cause, but our impression was that, being nearly level 
with the water (which assuredly had no smoke upon it) the distant 
ripples were so foreshortened that they acted like the diamond 
ruling on a diffraction grating and broke up the bright sunlight into 
a. natural spectrum. 

We shall be glad if some of our readers will tell us whether this 
explanation is in accordance with the laws of optics, or if not^ what 
is the true explanation. It seems to us that the Rev. G. Grewdson 
saw the same phenomenon as we did, but that Dr. Miller's was scum 
iridescence. —Ed. 



SUNSPOTS AND AIR TEMPERATURE. 

To the Editor of the MtteorotogiccU Magazine. 

Sir, — I am glad that '' W. E. '' has taken up this question, and I 
trust his re-presentation of the facts will be carefully considered. I 
may be permitted to at least doubt whether he has yet *' probed the 
matter as completely as possible.'* 

It occurred to me that some fresh light might be had by goin^ 
through all the months of what we may call the *' summer half ' 
(April to September) concerned in this inquiry (414 in all), and see- 
ing how many were above and how many below average. 

The result is curious : — 

(1.) Minimum Sujispot division, 

April. May. June. July. Aug. Sept. 

a. Above average ... 15 20 19 11 17 18 =: 100^ 

6. Below average ... 20 16 17 22 19 18 = 112^= 2ie 

Average 1 3 = 4j 

(2.) Maximum Sunspot division. 



a. Above average ... 13 14 14 16 16 12= 851 
6. Below average ... 19 17 19 17 17 21 •--- 110 V= 
Average 1 2 = 3j 



198 



Thus there is a majority of months below average in the minimum 
division as well as in the maximum. But a majority of months 
below average also appears if we take the whole 1 30 years. On 
the other hand, it may be said, that the number of months ahove 
average in (1) is a somewhat larger proportion of the total in (1) 
than the number in (2) is of the total in (2) ; and the number heUm 
average in (2) a larger proportion of the total in (2) than is the case 
in (1) ; also that in (2) all the months show a greater number of cases 
below average than above ; whereas in (1) this happens in only three 
months. But I do not lay stress on these things. 

In seeking proof of an influence of the sunspot cycle on air tem- 
perature, it seemed to me that we might be more likely to find it, or 
might find it more pronounced in the summer half than in the other. 
'* W. E. " aeea no reason for excluding tYie vyiii\.et \ia\i^ ^sA SX» S& 
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assumed, I rather think, that the effect on the two halves must be 
similar in kind, so that if, «.^., w« find a warmer summer half with 
sunspot minimum, we should then find also a milder winter half. 
Is this warranted ? The weather-problem is a very complex one. 
What if we found the two halves to vary with opposite phases, so that 
about minimum sunspots (from whatever cause) they got further apart) 
while about maximum they drew nearer again ? The contrast between 
the two being intensified about the time of minima. I am inclined 
to think there is something of this nature, and would now, with your 
permission, give some figures which seem to point that way. 

Consider the mean temperature of the summer half and that of 
the winter half (by which latter will here be meant the first quarter 
plus the last quarter of each year, not the months October to March 
in two years.) We may first take Dr. Buchan's entire table, then 
the data since 1841 alone (of which, I suppose, we may feel more 
sure). Put down in one column the values for the minimum sunspot 
years ; in another, those for the first year after minimum ; in another, 
those for the second. ; then those for the third. Do the same with the 
maximum sunspot years, and take averages. (Those years are selected 
because of possible lagging effect.) In this way I find as follows : — 

I. Summer half. 
1. Entire Series from 1763. 

Average Monthly Temperature. 



Min. or 
Max. year. 



T 



1 2 S 

O O O 



a. Min. group 58*24 ... 5817 ... 68-06 ... 68-43 

b. Max. group ... 57-29 ... 57-62 ... 57-61 ... 68*18 



Relation of a to 6 +-95 +*55 +-45 +-25 

2. Sebies from 1841. 

a. Min. group 58 06 ... 68*44 ... 67*78 ... 68*96 

b. Max. group ... 57-20 ... 57*90 ... 57*52 ... 67*40 



Relation of a to 6 +*86 +'64 +*26 +1*66 

II. Winter half {first quarter and last quarter), 
1. Entire Series from 1763. 



a. Min. group 

b. Max. group ... 


4208 ... 42-42 
4211 ... 42-50 


42-08 
42-55 


42*36 
42-44 


Relation of a to 6 


—.03 —•08 
2. Series from 1841. 


-•47 


—•08 


a, Min. group 

6. Max. group ... 


41-78 ... 41-72 
41-82 ... 42-95 


41-78 
43-05 


41-72 
42-75 



Relation of a to 6 — -04 —1-23 —1-27 —1-03 

We thus find in each case an excess in the summer half with sun- 
spot minima, and a defect in the winter half. 

Another view of the matter is this : consider the difference in 
mean temperature between the two halves since 1841. Smooth the 
series by means of five year averages. The resulting curve correa- 
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ponds very fairly with the sunspot curve, showing maxima in 
1844 (sunspot min. 1843), in 1857 (ttiin. 1856), in 1869 (min. 1867), 
in 1879 (min. 1878), and 1888 (min. 1889.) 

To some minds, possibly, such opposite behaviour of the summer 
and winter halves might appear to tell against the idea of sunspot 
influence. I do not see why it should. Possibly, again, by some 
method of analysis like that he has applied, " W. E." might find 
what he would consider fatal differences. Such must be weighed 
with the evidence of the undivided series, and the consensus above 
shown. I would here merely remark on the lessened evidential 
value of half a numerical series of the kind we deal with, as compared 
with the whole. And the more you divide, the more weight you give 
to those accidental variations which it is our object in taking as long 
a series as possible to neutralise. Perhaps, after all, twelve sunspot 
waves are too few to give satisfactory results. 

As to differences between max. and min. years being small, 
I would ask. Are we entitled, by the nature of the case, to expect 
large differences 1 

Hoping I have not transgressed in the length of this letter, 

I am, yours faithfully, A. B. M. 

Note. — In a list of years of sunspot maxima given recently (Met, 
Mag., vol. xxviii., p. 151) is the year 1788. I have here substituted 
1787, thus conforming to Wolf throughout (whose figures for those 
two years are very near each other— viz., 130-9 and 1320.) 



A KOUGH WINTER ON BEN NEVIS. 

To the Editor of the Meteorological Magazine, 

Sir, — The past winter has been so exceptionally wet and sunless 
over the more northern portion of the British Isles, that a summary 
of the meteorological conditions experienced at the Ben Nevis 
Observatory (4,407 feet above the level of the sea) may be of interest 
as showing how bad British weather can really be. We have 
extracted from the official returns in possession of the Scottish 
Meteorological Society the following particulars relative to rainfall 
-and bright sunshine for the four months, November 15th, 1893, to 
JViarch 14th, 1894—119 days in all :— 

RainfaU (including melted snow) 104 *39 ins. 

No. of days *01 in. or more fell 110 

t, „ 1*00 ,, ,, 38 

Total briffht sunshine 23*7 bra. 

Sunless days 107 

From November 22nd, 1893, to February 13th, 1894, the bright 
«unshine recorded amounted to only four hours, December being 
sunless, except for one hour on the 1st. The only fine day during 
the four months was February 14th, when eight hours sunshine 
was registered. Needless to say, the mountain was rarely free from 
mist during the above long period. 

I am, yours very truly, U. G. KLOSSS^kS* 

10, Blaciet'place, JSdinburgk, A'pril 3r(i. 
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THE AURORA OF FEBRUARY 28th. 

To The Editor of the MeteroIogiccU Magaaine. 

Sir, — On p. 21 Mr. Ryves suggests the possibility of computing 
the altitude of the aurora of the 28th ult., but unfortunately has 
himself not adopted the suggestion made in your magazine to secure 
S3mchronous observations, that is, of observing at the exact half- 
hours, see vol. vi., pp. 223, 224, and vol. xxvii, p. 121. He, how- 
ever, describes the movement of the arches as steady, and if he i& 
correct in that, then the omission will be of less consequence. In 
looking at my notes I find the statement that at 6.46 p.m. south of 
the main arch, which was always north of the Zenith, there were 
two partial ones ; this looks promising for ascertaining the height, as 
Mr. Ryves also describes two ; but unfortunately within twa 
minutes later I observed there were three partial arches, and later on 
there continued to be at least three. I have not mentioned in my 
notes more than that ; but as they were so imperfect, it was difficult 
at any moment to say how many there were — it is possible there 
might be more. 

It is not unreasonable to suppose that the most southern arch seen 
here was also the most southern one that Mr. Ryves saw from Stoke, 
in which case it might be possible to calculate the heights ; if he^ 
incline to do this, I will send him a copy of my observations, unless 
he prefer to accept the suggestion in the Meteorological Magazine^ vol. 
xxvii, p. 122, for me to send both his and my observations to Dr» 
Veeder for his calculation. T. W. BACKHOUSE. 

Sunderland, March 2l8tj 1894. 

To the Editor of the Meteorological Magazine, 

Sir, — In my account of the aurora of Feb. 28th, which appeared 
in your Magazine for March, I find that the values of the westerly 
and southerly movements of the luminous bands are erroneously 
given. Through an inadvertence in transcribing the fair copy from 
the rough notes, jotted down during the occurrence of the aurora, 
the values of the two movements were transposed, and instead of 
" 60° in 35 minutes S., and 10° in 20 minutes W.," should have been 
« 60° in 35 minutes W., and 10° in 20 minutes S." The figures did 
not strike me as having any particular significance at the time, but 
it is interesting to find that when the resultant of the two move- 
ments is worked out, it gives a combined movement in a direction 
about at right angles to the magnetic meridian. 

Another fine aurora was well observed here on the evening of 
Friday,^ March 30th. There were no luminous bands on this occasion^ 
but in other respects the spectacle presented (between 10 and 11 p.m.) 
was as fine as on the 28th, if not finer. At 10.30 p.m., brilliant 
coloured streamers, shooting up from the main arc in the north, 
and diverging in the usual fan-like form, filled the whole of the 
northern sky, and at 10.35 extended some distance beyond a line 
cutting the zenith and reaching the E. and W. horizons. 

G. T. RYVES, F.R.Met.Soc. 

Tean Vicarage, Stohe-on-Tretdy AyriX 4tli, IS^. 



SyMONS'S MONTHLY METEOROliOGIOAL MAGAZINE. 41 

KOYAL METEOROLOGICAL SOCIETY. 

The monthly meeting of this Society was held on Wednesday^ 
March the 2 1st, at the Institution of Civil Engineers, Westminster, 
Mr. R. Inwards, F.R.A.S., President, in the chair. 

Mr. H. C. Kiddle and Mr. S. R. Lowcock, Assoc.M.InstC.E., 
were elected Fellows of the Society. 

Mr. W. H. Dines read a paper on the " Relation between the 
Mean Quarterly Temperature and the Death Rate." The Registrar- 
General's quarterly returns for the whole of England since 1862, were 
taken by the author, and the number of deaths in each quarter 
expressed as a departure per thousand from that particular quarter's 
average ; the value so obtained being placed side by side with the 
corresponding departure of the temperature at Greenwich from its. 
mean value. 

The Registrar-GeneraPs returns relate to the civil quarter (January- 
March, &c.), but the temperature was taken for the seasonal quarter 
(December-February, &c.), as the cause must precede the effect. 
Had the civil instead of the seasonal quarter been taken, the results 
would have been substantially the same. 

In the winter quarter the rule seems to be that a cold winter is 
unhealthy and a warm winter healthy. Like signs occur together, 
that is a 4- with a -f, or a — with a — , twelve times, and unlike 
signs sixteen times, the remaining four being instances in which an 
exact average value occurs, which cannot be called either plus or 
minus. Thus out of 28 winters we have 12 exceptions to the rule. 
The exceptionally mild winters of 1866 and 1883 were unhealthy, 
and those of 1863 and 1872 had an average death rate. The excep- 
tionally cold winters of 1881 and 1893 were exceptionally healthy, 
and those of 1880, 1887, 1888 and 1891 had a nearly average rate. 
With the exception of 1813, 1891 seems to have been the coldest 
winter of this century, and the fact that such a winter had an aver- 
age death rate proves that prolonged cold is not necessarily pre- 
judicial to health. This is the more remarkable, for 1891 was 
notorious for the number of its fogs. 

In the summer quarter there is a marked relation between the 
temperature and the death rate. A hot summer is always unhealthy 
and a cold summer healthy. We have 22 like signs occurring 
together and 7 unlike. 

The two summers notorious for cold, viz. : 1862 and 1879, are the 
two healthiest summers in the list. The hottest summer, 1868, is 
also the most unhealthy. Marked instances of the rule occur in 
1863, 1867, 1868, 1878, 1879, 1884, 1888, 1891, 1892, and 1893, 
each of these being an exceptional summer accompanied by an 
exceptional death rate. 

The excessive mortality in a hot summer is partly caused by the 
deaths of children under 6 years of age by diarrhoea, but even if all re- 
turns from this disease were excluded, the rule given above would 
hold. 
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It does not seem possible to deduce from the figures even the 
semblance of any relation between the two quantities for the spring 
and autumn quarters. 

Absence of daylight means the increased use of artificial light, and 
in as far as the contamination of the air is concerned, one common 
gas burner is equivalent to four or five adults. The way in which 
overcrowding affects the death rate is well known ; and there can be 
little doubt that, with the utter indifference to proper ventilation 
that prevails, most of our population live in the winter in air that is 
greatly overcharged with carbonic acid. This is a possible explana- 
tion of the higher winter death rate, although it may perhaps be due 
to the direct absence of sunlight. The question is very important, 
for if my conclusion be correct, the general introduction of good 
ventilation, or the use of the electric light in the place of gas or lamps, 
would greatly reduce the rate ; whereas, if it be due to temperature 
or absence of sunlight, it is clear that no human agency can alter it. 

The paper was followed by a prolonged discussion. 

Dr. C. Theodore Williams suggested (in a letter) that the results 
would be materially affected if, in addition to heat and cold, other 
elements of climate were discussed, and also that epidemics would 
mask the effect of weather. 

Dr. Kobert Barnes referred to the effect of moisture and to the 
unfavourableness of the winter for outdoor exercise, and enlarged 
upon the enormous importance of sunshine. 

Dr. Buchan thought that a weekly comparison would give better 
results, mentioning the immediate effect of hot summer weather and 
of sudden changes in winter, and pointing out that raw cold, with a 
temp, about 32° is most detrimental, while colder and drier weather 
is favourable. He also questioned the advisability of comparing 
periods which were not synchronous, as most diseases do not take a 
month to kill. 

Mr. Brodie objected to the use of Greenwich temperatures for 
comparison with England generally, and to the use of non-synchron- 
ous periods. 

Dr. Marcet referred to the extreme unhealthiness of temp, just 
above 32°, illustrating it by the exodus from mountain sanitaria 
when the snow melts ; he also mentioned the great strain endured 
in such polar expeditions as Dr. Nansen's, where exposure to 
extreme cold is prolonged for several years. 

Mr. Symons quoted the late Dr. Kae as a standing example of the 
prolonged extreme cold that could be borne with apparent immunity, 
and thought that the retardation of one month adopted by Mr. Dines 
between the temp, and death rate, was not at all too great to allow 
for the disease to run its course and the death to be registered. 

Mr. Dines, in reply, said that he began a weekly comparison, but 
could get no result ; that he found the maximum death rate from 
diarrhoea occurred three weeks after the maximum temp., and that 
therefore he considered a month not too long to allow for diseases 
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in general ; that he took the Greenwich temperature as simplest, 
and believed that it gave fair results for England generally. 

Mr. Dines also read a paper on the " Duration and lateral extent 
of Gusts of Wind, and the measurement of their Intensity." 

The Koyal Commission appointed to enquire into the Tay Bridge 
disaster, recommended that allowance should be made for an extreme 
wind presure of 56 pounds per square foot, but it is thought by 
some engineers, well qualified to form an opinion, that such high 
pressures do not occur in England, though much higher pressures 
have been recorded, and the question is : How much reliance can 
be placed on the instruments 1 

The paper gives an account of experiments and observations made 
to answer this, and opens with the statement that the attempt to 
obtain a record of the mean pressure and also the maximum pressure 
by the same instrument is hopeless. A pressure plate was so 
arranged as to act equally on two exactly similar springs, one spring 
being free and the other loaded with a two pound weight. The 
difference in the records given by the two springs, being a measure 
of the effect of the inertia (or momentum) of the weight. A sudden 
jerk, the force not being sustained even for an instant, caused the 
unloaded spring to give a higher value, but the force being sustained 
even for a second, caused the loaded spring to give the higher 
value. In a table the results of the loaded spring were expressed as 
percentages of the unloaded, the former giving the higher values in 
27 cases out of 33, while its highest value is 171 per cent., and its 
lowest 73 per cent. 

It appears from the table that the heavier a plate is, the more 
likely it will be to give too high a value. 

It is very probable that jerking of the pen and pen carriage is the 
true explanation of the enormous pressures that have been recorded. 
Bidston Observatory is famous for high pressures, and, if the traces 
given in the Tay Bridge Eeport are exact copies, the scale at Bidston 
is the closest, and consequently, if the pencil is jerked an inch or so 
too high, it will have more effect on that record than on others 
with a more open scale. 

The difficulty of measuring a rapidly-varying quantity is not con- 
fined to meteorology, but in other branches of science the instruments 
used for this purpose are designed so as to be adapted for the work 
they have to do. The indicator diagram of a steam engine, for 
example, would not be of much value if the diagram were drawn by 
an apparatus similar to the ordinary recording pressure plate ; yet 
the variations of wind force seem to be almost as rapid as the varia- 
tions of the steam pressure in the cylinder of an engine. 

(To be continued,) 
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CLIMATOLOGICAL TABLE TOR THE BEITISH EMPIEE, OCTOBBE, 1993. 
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RSUARKa. 

Malta. — Adopted mean temp. 70° '6 i maan hourly velocity of nind 8*0 milw. 
TbandBCBlorma on 6 days and lightning on 4 other days. J. F. Dobwm. 

Mavritivs. — Mean temp, of sir 0°'6 below, of dew point O"'? below, and rainf*!! 
'71 in. below, their respective averages. Mean hourly velocity of wind US miles, 
or 0'4 mile above average; extremes, 26*4 on 12th and 17th and 1'7 on 4th; < 
prevailing direction, E. C. Mbldbum, F.RS. 

Cbtloh, Colombo. — Lightning was seen on the 4tb and eth. Thunderatomi* 
occurred on 5 days. D. G. Mantkll. ' 

Mdboumt. — lightning on 6 days ; thunder and tightniag od 14th ; Aurora on lOth. 
R. L. J. Ellbry, F.E.8. 

Adelaide. — Mean temp, 0°'! below average. Absolute max. nnueiially high, only 
once exceeded (IW'S in 1669) since the record began. Rainfall '59 in. below average 

C. Todd, F.E.S. 

Syrfn/;^.— Temperature 0" '9 above, and rainfall '74 in, above, the averoge. 

H. C. RnsaELL, F.R.a 

Wdlxnyton.— Vina weather up to the 12th, with pleasant variable winds. Very 
heavy ram on l'2tb ; the remainder of the month generally showery, with intervals of 
fine weather. Prevailing winds N.W., strong during the middle of the month- 
Thunderstorm, with vivid lightning, on Slat. Mean temp. 4'''9 above, and rainfall 
2'52 in. below, their averages. R. B. GoR». 

Aucldand. — An unusually fine and dry month, the total rainfall being leai than ons- 
thtrdof the average. Barometrical pressure and mean temperature both considerably 
above the average. T. P. Cheebrhait, 

Jamaica. — "Seasons" latter part of month— two inches over the average. Average 
velocity of wind 2'2 miles per hour. One great cyclone passed far N, of the Island 
on 9tb. R. JoHssTOHB. 

TRimDAD.—S^itdtXl l-20iii. below the 30 seara" iietaftB. S.B-Habt, 
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SUPPLEMENTARY TABLE OF RAINFALL, 

MARCH, 1894. 

[For the Counties, Latitudes, and Longitudes of most of these Stations, 

see Met. Mag,, Vol. XIV., pp. 10 k 11.] 
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METEOROLOGICAL NOTES ON MARCH, 1894. 

Abbrkviations.— Bar.foT Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. for 
Minimum; I for Thunder ; L for Lightning ; T 8 for Thunderstorm; R for Rain; B for Hail;. 
8 for Snow. 

ENGLAND. 

Strathfield Tuboiss. — A fine March, with frequent showers during the- 
first half of the month, and very dry during the latter part, with frosts up to- 
the end. Honey bee seen on 12th, thrushes' nest with 4 eggs on 16th. Nettle 
tortoiseshell butterfly flying on the 18th. GhiffchaS heanl on 25th. Black- 
thorn in flower on 28th. 

Addinoton. — The first half of the month was unsettled and showery, and a 
heavy B on the 12th caused the brook to overflow the meadows to a large 
extent for a short time. From the 15th until the end beautiful weather pre- 
vailed ; the mornings were frequently foggy early, but afterwards very clear, 
with occasional slight frosts at niuht, not enough to injure the blossom on fruit- 
trees, which is in a very advanced state. Fogs on 4th, 17th, 22nd, 23rd, 24th. 
and 29th. 

Bury St. Edmunds. — A fine, dry, mild month, favourable for agriculture.. 
Several misty mornings in the latter part of the month. Let us hope the old 
saying, ** So many mists in March, so many frosts in May," will not come tru& 
this year. Fine aurora on the evening of the 30th. 

Norwich, Brundall. — Another fine March, much resembling 1893. Fron» 
March 17th to April 2nd absolutely rainless. Mean temp, 0'' o lower than. 
March, 1893, and about 4^ above the average. B for the first three months- 
1*78 in. deficient. Gales on 1st, Uth and 13th ; H and T on the 4th, at 4 p.m. 

Langton Herrino. — The unsettled weather of the last week of February 
continued until the 14th of March, after which, to the end of the month, fol- 
lowed a period of bright, sunny days, many of them cloudless. The absolute 
drought lasted 20 days, from March 14th to April 3rd. The mean temp, at 
9 a.m. (43" *8) is 2^*4 above the average of 23 years. On the 4th there was a 
H storm. A solar halo was observed on the 11th, followed by high wind on the 
12th. It was very dark from 3 to 4 p.m. on the 20th. Fog on the morning of 
the 29th. 

Torquay, Gary Green. — B during March 1*07 in. less than the average. 
Mean temp. 3^ *2 above the average. Amount of sunshine at Chapel Eiill, 182: 
hours, or 20 hours above the average. 

PoLAPiT Tamar.— The first fortnight was more than ordinarily wet ; in fact,, 
very wet ; the last fortnight was very dry, with an unusual amount of sun- 
shine, and much colder at night. Remarkable absence during the month of 
bleak east winds, fleavygale from S. on 12th ; fogs on 16th and 17th. 

Stroud, Upfield. — S. w. gales on 1st, 11th and 12th. 

WooLSTASTON. — A fine month, but the nights were very cold ; the last half 
was very dry. Mean temp. 43^*8. 

Tenbury, Orleton.— a fine, dry month, with no B after the 15th, and mean, 
temp. 3^ above the average. Everything very forward ; in fact, only about 
4 days later than last year. Stone fruit and pears coming into blossom fast at. 
the end of the month. Chifichaff heard on 26th. Loud clap of T on 30th, and 
fine display of aurora the same evening. Fog on 3rd, 22nd and 29th. 

LEICE8TBR, Barkby. — The weather was very similar to that of last year:: 
constant night frosts, days cloudless and hot, small rainfall ; only if it con- 
tinues it will be more disastrous, since it began with less B. 

Manchester. — The weather was cold and windy on the 2nu, 4th, 6th, 11th 
and 13th ; from 17th to 22nd, bright and sunny ; from 23rd to 26th and 28th, 
magnificent spring weather. Mean temp. 44° *5. Slight H shower on 13th ; 
thick fog till 10 a.m. on 27th, and foggy morning on 29th. 

Hull, Pearson Park. — Showers of sleet on 13th and 14th ; fogs on 21st, 
24th, 26th, 28th, 29th and 30th. 

Seathwaitb. — 8 on the 13th ; T and L on 31st, about 1 p.m. ; heavy B on. 
the 5th, 4-22 in. 



48 



SYSIONSS MONTHLY UETEOROLOOICAL ilAGiZINEL 



WALES. 

Haverfobdwkst. — The tint fifteen days of !kt&rch were Etormy and wet, 
like the preceding months, bat on 16Ch > sadden change of wind to the east- 
ward took place, and the weather became fine, with sharp eight frosta, the 
loweit grass rewting being 21" on 17tb. The daja were fine and the aky 
cloodlegs, with bright warm sunshine. Vegetation onnaaalty forward; 
sycamore in leaf on the 23rd ; chesnut ready to burst into leaf on the Stith ; 
blackthorn in fnlt bloasom on the 25th. The hedges qnite green, cherry and 
pear trees blossoming ; everything earlier even than !»st year. 

GoREBDDAN. — BHght sBnihioe dnriog the last fortnight, with N.E. wind. 
SCOTLAND. 

Carges- —The first fourteen days were very atormy, and a severe gale was 
experienced on the night ot llth-l'2th. The remainder of the month was 
rainless and very 6ne, with light airs, principally from the N. and E. The 
mean temp, of the month was 3° above the average. The sndden changes in 
the temp, during the last half of the month were very marked. On eevervl 
occasions the daily range was 3(1°, and on the 27th as much as 34''. On the 
2Tth the max, temp, reached 05°'C ; on only two occasions during the last 
34 years has this temp, been somewhat exceeded in March. The mean max. 
temp, of the last 10 days of the month was 62"'!, the mean min. 32''-3, a 
differenEe of almost 30°. Vegetation far advanced. Primroses and other spring 
flowers 10 days to a fortnight earlier than nsnal. L on the 9th. E on 1 Itb, 
I2th, and 14th. 

Jbdbukum. — The weather during the mouth was marked by low temperatore 
during the night, and mnch clear snoshine daring the day. The latter half 
was aingularly dry, and the sowing of cereals was done with preat ease and 
comfort. Old farmers remark that for many years there has not been snch a 
fine Bead time. The low uight tennperature checked the growth of grass. 

BBAEHAR-^The old adage holds good for this month, " In like a lion and out 
like a lamb." Ground in fine order for sowing. Amount of aunahine recorded, 
1S9 hours. L on 1st. 

BoRBKRRV.— The first half of the month was coarse and unsettled, the 
latter half very fine. Mean temp, i'i^'i, ■ 

IRELAND. ■ 

DdBSYKANK Ab FIB v.— Constant S during the first half of the month, but ttof 
second half very fine, dry, and warm, with tJ.E. wind. Aurora on 30til \ 
between 9 and 10 p.m. 

Waterfobii, Bkook LoiMiK. — ^ome 8 on the Comeragha on the ISth and 
I7tb. E. orS.E. winds during the whole of the latter half of the month. 
H on the 11th. Thick fog at night on 2l»th ; denae fog On morning of .TOth. 

O'Seiensbridge, Boss. — From the 14th to the end perfect weather, with 
full sunshine on all but one day ; slight fog on some mornings. The first two 
weeks were very wild and wintry. Aurora of very wide extent in north-west 
at night on 30tb. Very little frost. 

DtlBHN. — Until the 15th the weather was nnsettled, stormy, and showery ; 
after that date absolute drought occurred, lasting until the close of the month. 
Molar halos were seen on the 12th and leth. B or sleet fell on lltb, 12tb, and 
Ijth ; H on 5 days ; more or less fog on lU days. 

Clifjien, Ktlemoke.— Stormy on 3rd, 7th, and 9th ; strong gale from S on 
lllth. Sleet on Uth, 12th, and 13th. The second half of the mouth fine and 
almost rainless. 

LoNDo.-iDERRV, Chkooan Eeservoir. — S DH 11th, 13th, and 14th. 

EliBKFEL.^The first 15 days of the month were a continuance of the per- 
sistently wet and inclement weather that hod prevailed since the opening of 
the vear, the & far that short period considerably exceeding the average for the 

Thence to the end there followed 16 days of " absolute drought," w 

cloudless skies and warm sun by day and very light night frosts, enabling l^a 
Jeewayin farm work to be mode np under the most favourable conditions. 
UrJJJiani aaram on nigbt of 30tb. 
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A SPLENDID riREBALL, 

To the Editor o/the M'Morologkai Magaiint. 
SlB, — Whilst walking home last evening at 7.37 p.m., with my 
and nephew, we observed a grand meteor, or fireball. It was almort 
l^ht at the time, and the phenomenon appeared to last at least five 
seconds. It commenced with the aspect of a large planet about 
E.S.E., and some 20 degrees above the horizon. The head then 
plunged downwards, and vanished about five degrees from the 
norizon. The tail formed a splendid curve about 15 degrees in 
length, and the head increased in size during its flight, until it was 
vastly larger than Venus and Jupiter together, and in fact even 
rivalled the full moon. But after attaining its maximum it disap- 
i suddenly. Had it been dark, as it was an hour later, the 



I 




Bcene would have been magnificent indeed. What struck us ciiiefly i 
about the fireball waa its rapid development and apparent proximity, ( 
It seemed to stand out from the sky, and did not appear to be more 
than a few miles distant. I shall be curious to know if this grand 
display was equally favourably observed by others, and especially 
those who are most interested in the matter. Our position at the 
time was three-quarters of a mile west of Chiddingfold village, and 
on high ground.— Yours faithfully, A. F. PAEBUEY. 

Chiddingfold, Surrey, 23rd April, I89i. 
VOL. XXIX. 
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The following are other notes of the same meteor : — 

London. — On April 22nd, 7.35 p.m., during twilight, I observed 
a large meteorite, or fireball about 70° above the horizon, and 
travelling downwards towards the eastern horizon near to where the 
sun rises. It was in view for about five seconds, was pear-shaped 
and of a pale green colour, followed by a train of sparks. No stars 
were visible in the vicinity. If the sky had been dark and cloudless 
it would probably have been a conspicuous object in the heavens. — 
C. Phillips, 125, Ossul ton- street, Euston-To&d.—ETiglish Mechanic. 

Eedhill, Surrey. — This evening, when my wife and I were out 
walking near Eedhill, we saw a remakable meteor. Appearing near 
the meridian, it descended vertically towards the south-western 
horizon. At first of a brilliant white, it gradually changed to a pale 
green colour, and finally, when near the earth — apparently, it dis- 
persed into several fragments, each of a bright red. The duration of 
the phenomenon was about four seconds, and the time 7.35 p.m. 
— D. W. B., April 22nd. ^Standard. 

Guildford, Surrey. — A brilliant sight was observed here to-day. 
In bright daylight at 7.35, I saw a very large meteor fall in the east 
of the heavens in direct line to the earth, leaving behind a magnifi- 
cent train of blue. After travelling to within apparently a very 
short distance of the earth, it broke into three pieces, something like 
the bursting of a sky-rocket, the lower portion being about the size 
of a breakfast cup. The sight was the more remarkable there being 
no other star visible in the clear light of the day. — Arthur Allen. 
— Surrey Times. 

Haslemere, Surrey. — Yesterday evening, Sunday, April 22nd, 
a very fine meteor was seen to traverse the sky from near the zenith 
to near the horizon, in an easterly or south-easterly direction. It 
is reported to me as having appeared about 7.25 p.m., when twilight 
was strong, and before any stars had come out. It threw off sparks 
like a rocket, and was followed by a bright train. No noise was 
heard after the explosion. — RoLLO Eussell. — Nature. 

Eamsgate, Kent. — ^A very brilliant meteor was seen here about 
7.20 p.m., April 22nd. It was of considerable size, much larger 
than Venus at her brightest, having the appearance of a very large 
rocket. Its colour was of a brilliant white at first, afterwards 
changing to blue and violet. It left a slight trail, which did not 
last. Time about three seconds. There was not the slightest noise. 
It appeared to come from the North- West. — Deimos. — English 
Mechanic. 

Warminster, Wiltshire. — I was fortunate enough to witness 
the splendid meteor of Sunday, about which your correspondents at 
Southampton and Guildford have writtea I was driving back to 
Warminster from a neighbouring village church, when in full day- 
light, in a sky of the clearest blue, the meteor appeared, like an 
immense rocket. The direction seemed to be north-west to south- 
east, and the large star-shaped body, brilliant as the electric light, 



SYMONS'S MONTHLY METEOROLOGICAL MAGAZINE. 51 

slowly descended and disappeared without a sound. It must have 
been a powerful celestial phenomenon to be seen under the con- 
ditions prevailing. The time was 7.34 p.m. — J. F. Welsh, April 24th. 

We have received letters from correspondents at Hampstead, Lee, 
Southend, Gravesend and Horsham, which describe the brilliant 
meteor on Sunday night. In all these places it was seen at the 
same time (7.35), and with the same effects. — Daily News, 

[We have not yet seen any calculation of the path of this meteor, 
but apparently it was passing from N. to S., over the southern por 
tion of the North Sea, or perhaps over Belgium. — Ed. M.M,] 



ROYAL METEOEOLOGICAL SOCIETY. 

(Continued from page 43.) 

The momentum of the plate itself, probably often adds 30 to 50 
per cent, to the real pressure, and the sudden jerk transmitted 
through the chain or wire, often brings the pen or pencil another 50 
per cent, above its proper place. Mr. Ellis has told us bow sub- 
stituting a flexible chain for a wire reduced the Greenwich pressure, 
and it is not unreasonable to suppose that if the chain also had been 
done away with, and the clock and drum placed close behind the 
plate, a stUl greater reduction might have been produced. 

The pressure plate is a useful anemometer and gives very interest- 
ing results, including a perfectly accurate mean pressure. If it were 
provided with a rack and catch, so that it could not oscillate, and 
once driven back by the wind could not return until set by the 
observer, the record of the mean would be lost, but the record of the 
maximum would be reliable. 

For obtaining information as to the duration of gusts the tube 
anemometer was used. 

Two similar glass tubes were obtained and bent to exactly the 
same curve. They were partly filled with coloured paraffin oil and 
fixed on a frame side by side touching each other, with a velocity 
scale underneath. The ends of the tubes being connected with the 
head of the anemometer, the two columns of oil moved up and 
down together, registering exactly the same maximum velocity for 
each gust of wind. A piece of tube of .^^in. bore and about 3 
inches long was then inserted between one tube and the head, the 
other being left as before. The maximum velocities recorded for the 
same gust by these two tubes were given in a table. 

The average difference is 4 miles per hour, the greatest 10 miles at 
a velocity of 43 miles per hour, and the least difference mile, the 
higher velocity of course being recorded by the free tube. 

It was found by experiment that the sudden application of a 
pressure corresponding to 40 miles per hour, the tubes then indicat- 
ing zero velocity, produced the following effects : — 

The liquid in the open tube rose to 43 — 44, owing chiefly to its 
momentum, but partly because some little of it remained sticking to 

E 2 
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the glass, there not being time for it to settle to its true level. The 
liquid in the contracted tube rose steadily, it never exceeded the 40 
miles per hour, but took from 5 to 6 seconds to reach that value. 

We do not know how the gusts rise, so we cannot immitate them 
artificially, but during a gale in which the maximum velocity, as 
registered by the open tube, is about 60, the minimum will not as a 
rule fall below 20. 

It appears that the extreme force of the wind is hardly ever main- 
tained steadily for five seconds. If it were the two tubes would give 
maxima much nearer together. Also, since the contracted tube never 
falls so low as the other, it has not so far to rise, and would not take 
nearly five seconds to reach its maximum ; hence it appears that a 
gust seldom maintains its full force for more than one or two 
seconds. 

The same two glass indicating tubes were used to determine as far 
as possible the lateral extent of gusts. Neither of them was con- 
tracted, and they were connected with two separate but exactly 
similar anemometers, placed at the same height, viz. 18 ft. above the 
top of the house, but 1 1 ft. apart. 

Even at so short a distance the extreme force is sometimes very 
different, and during a storm the liquid in one tube may be seen 
rising while that in the other is falling. One anemometer is S.E. of 
the other, and with a S.E. wind the two columns of liquid often 
move together as though rigidly connected. From this it appears 
that the extreme velocity mostly occurs in lines roughly parallel to 
the direction of the wind. 

Mr. Airy, C.E., agreed that it is hopeless to get the maximum and 
mean by the same instrument, and that the Osier anemometer gives 
too high a maximum, though the mean may be correct, but to 
engineers the maximum is the more important value. A pressure 
plate kept face to the wind by a vane, when struck by a gust swings 
away and oscillates so that it never faces the wind. 

At the Forth bridge in addition to an ordinary free pressure plate 
a second plate was fixed facing the direction of the h'equent S.W. 
gales, and this gave a higher maximum than the free plate, owing to 
the oscillation referred to. A large plate 20 ft. by 15 ft. was also 
erected and gave results one third lower than the small plate. He 
considered that the duration of the extreme velocity in gusts was 
less than one second. In reply to Mr. Munro he said that the weight 
per square foot v^as much greater in the large plate than iji the 
small one but he could not give the values. 

Mr. E. H. Curtis remarked that the smaller pressure on a large 
plate was bom out by experiments which he had made and com- 
municated to the society some years since. He thought that the 
results as to the extension of squalls were affected by the inland 
position, and by the proximity of the house and of trees. The 
duration of squalls also was at times greater than that given in the 
paper as he had records of the extreme velocity lasting four seconds. 
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Mr. Dines, in reply, said that a plate which oscillates would never 
give the true maximum, but he had shown in a paper read before 
the Royal Society that the pressure on a plate might be greater 
when it was not at right angles to the wind. The experiments bore 
out his statement that gusts do not as a rule last one second, but 
that they did sometimes last as much as 4 seconds as mentioned by 
Mr. Curtis. 

Mr. R H. Scott, F.RS., exhibited a diagram showing some re- 
markably sudden changes of the barometer in the Hebrides on 
February 23rd, 1894, At 8 a.m. the reading at Stomoway was 
29*39 ins., being a fall of 0*73 ia since the previous day, and at 
6 p.m. the reading was 28*58 ins. From the trace of the self-record- 
ing aneroid it appears that the minimum, 28*50 ins. occurred about 
5.30 p.uL, and that the fall during the half-hour preceding the 
minimum was nearly 0*20 in., the rise after the minimum being 
nearly as rapid. 

The other paper read was " On the Calculation of Photographic 
Cloud Measurements,'* by Dr, K. 6. Olsson. 



At the meeting of this Society held on Wednesday evening, April 
18th, at the Institution of Civil Engineers, Great George Street, 
Westminster, Mr. Richard Inwards, F.R.A.S., the President, 
delivered an address on some phenomena of the upper air. He 
said that there are three principal ways in which the higher 
atmosphere may be studied. First, by living in it on some of the 
great mountain chains which pierce many miles into the air in 
various parts of the globe ; second, by ascending into it by means of 
balloons ; and third, by the study of the upper currents as shown to 
our sight by the movements of the clouds. 

After describing the effects of rarefied air on animal life and 
natural phenomena, Mr. Inwards proceeded to give an account of 
various balloon ascents which had been undertaken with the object 
of making meteorological observations. In 1850 Messrs. Barral and 
Bixio, when they had ascended to 20,000 feet, found the temperature 
had sunk to 15° Fahr., but this was in a cloud, and on emerging from 
this, 3,000 feet higher, the temperature fell as low as — 38°, or 
70° below freezing point. In 1862 Mr. Glaisher and Mr. Coxwell 
made their famous ascent, when they reached an altitude of about 
seven miles from the earth. A short time ago a balloon without an 
aeronaut, but having a set of self-recording instruments attached, was 
sent up in France, and from the records obtained it is shown that a 
height of about ten miles was attained and that the temperature fell 
to —104° Fahr. (136° below freezing point). ^ 

Clouds are simply a form of water made visible by the cooling of 
the air, which previously held the water in the form of invisible 
vapour. Cumulus clouds may be regarded as the tops of invisible 
warm columns or currents thrusting their way into a colder body of air. 
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After referriDg to the various classifications and nomenclatures of 
clouds, of which that proposed by Luke Howard in 1803 is still in 
general use. Mr. Inwards said that whatever system of naming and 
classifying clouds be adopted, it should depend on the heights of the 
various clouds in the air, and he gave a few rough rules by which the 
comparative altitudes of the clouds may be judged when there is no 
time or opportunity to make exact measurements. Among the 
indications by which a cloud's height may be gathered are its form 
and outline, its shade or shadow, its apparent size and movement, its> 
perspective effect, and the length of time it remains directly 
illuminated after sunset. By the last method some clouds have 
been estimated to have been at least ten miles above the surface of 
the earth. The cloud velocities at high altitudes have been carefully 
noted at the Blue Hill Observatory, Mass., U.S.A., and show practically 
that at about five miles height the movement is three times as fast in 
the summer and six times in the winter as compared with the 
currents on the earth's surface. 

After showing a number of lantern slides illustrating the varioua 
types and forms of clouds, the Aurora Borealis, and rainbow, Mr. 
Inwards concluded his address by urging the desirability of estab- 
lishing a good cloud observatory somewhere in the British Isles. 

At the close of the meeting the Fellows and their friends inspected 
the exhibition of instruments, photographs, and drawings relating to 
the representation and measurement of clouds, which had been 
arranged in the rooms of the Institution. A lantern display of 
slides showing cloud effects and other meteorological phenomena was 
also given. 

The number of entries in the catalogue was 135, but as many of 
the entries included groups of objects, the total number of photo- 
graphs and pieces of apparatus must have exceeded 500. We can,, 
therefore, mention only a small proportion of the exhibits. 

Among the apparatus were various patterns of cloud mirrors^ 
nephoscopes, theodolites, and cameras, for ascertaining the direction 
in which clouds move, their velocity, and their altitude. 

The photographs of clouds were indisputably finer and more 
numerous than had ever before been gathered under one roof, as will 
be readily proved by the following list of exhibitors : — 

Acres, B. Caster, F. Saunders, CoL 

Angot, A. Hall, A. D. Singer, K. 

Clayden, A. W. Maclear, Adm. Smart, F. G. 

Cohen, L. Manucci, Sig. Sprung, A. 

Davis, H. E. Raymond, C. Stroh, A. 

Drewitt, F. Riggenbach, A. White, T. C. 

Gamier, P. Russell, H. C. Wilson-Barker, Capt. 

The exhibit which excited the greatest interest was a portrait of 

Luke Howard, taken about 1843, when the Father of English 

Meteorology wslq slightly over TO, and two original sketches of 
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clouds drawn by him, all lent by Mr. W. Dillworth Howard. There 
were copies of all the editions of Howard's " Essay on Clouds/* in- 
cluding (very appropriately) Prof. Hellmann's reprint of the rare first 
edition, which was published only a few days before the exhibition ; 
and there was a large (but not perfect) collection of engravings of 
clouds in various publications dating from 1722 to the present year. 

The " Miscellaneous " and ** New Instruments " exhibits included 
barometers, thermometers, anemometers, and sketches and photo- 
graphs of Mr. Kotch's Pole Star recorder, of lightning, solar halos, 
hoar frost and aurorae, of damage by hail and by waterspouts. 

On the whole, the Society is to be congratulated on an excellent 
exhibition, and on the good catalogue, which was ready on the 
opening day and distributed gratuitously to every visitor. 



A BOLroE OVER CENTRAL ENGLAND. 

To the Editor of the Meteorological Magazine, 

Sir, — With reference to the correspondence on the above subject, 
which appeared in the Met. Mag,^ vol. xxii., pp. 161, 177, it may 
interest your readers to know of a paper by Prof. Tomlinson, F.R.S., 
on " Aerolites and Bolides," and of discussion thereon, in Notes and 
Queries, October 22nd, November 26th, December 24th, 1892, 
pp. 321, 438, 512.— Yours truly, 

FRED. COVENTRY. 

The Holmes, Ketton, Stamford, April 2l8t, 1894. 

[We wrote the head-line of the above letter as it now stands ; the 
printer sent the proof headed " A BoLls ; *' we reverted to Bolide, 
never having seen or heard of a Bolis. The printer referred us to 
the Dictionary, and there we are astonished to find : — 

" Bolis. A fireball darting through the air, followed by a train 

of light or sparks." 
" Bolides. Plural of Bolis." 

There is no doubt that the printer and the dictionary are right, 
because on turning to the origin, it is the Greek BoXly, a missile 
weapon, and in the plural BoXificy, used occasionally to express flashes 
of lightning. Can any one quote even one passage containing the 
words " A Bolis ] " We could quote many with a " A Bolide." — 
Ed. M.M,] 
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RAINFALL IN NATAL. 

In recent numbers we have been able to give some information as 
to the rainfall of the colony of Natal ; and we have just received a 
number of the Natal Farmer^ which contains a rainfall table for 
January, 1894, so good, that we reprint it as an indication of the 
organization now existing in the Colony, and in the hope that we 
may obtain full particulars both for the past and the future. It is 
curious that the table bears no signature. 

Weather Reports, — Jaivaary, 



Underberg , 

Ladysmith 

Dundee , 

Estcourt , 

Little Tugela 

Mooi River , 

Gourton , 

Karkloof 

Balgowan , 

Howick (Everdon) 

Adamshurst 

Hilton 

Newcastle 

Botanic Gardens, Pietermaritzbarg 

Town Bush Valley 

Boston 

Byrne 

Richmond Village 

Richmond 

Umzinto 

Ifafa 

Lower Umcomas 

BeUair 

Malvern 

Umbilo Water Works 

Durban Observatory 

Verulam, Redcliffe 

Verulam Village 

Tongaat Mouth 

Nonoti (Sea) 

„ (CUfton) 

Ottawa 

Stanger 

Port Shepstone 

Ixopo 

Greytown 

Umzinto 

Clairmont 

Equeefa 

Mount Edgecombe 

Vaal River 

PoJela 



Bainfall 

in 
inches. 



7-79 
5-86 
7-38 
7-81 

8-08 
9 98 

10-08 
7-11 
5-73 
6-72 
5-78 
5-09 
8-87 
8-70 

1314 
6-21 
416 
310 
2-86 

• • • 

1-82 
1-76 
2-34 
2-46 
1-72 
3-75 
1-64 
2-39 
2-36 

% • • 

1-41 
203 
317 
3-90 
7 03 
3-21 
1-73 
3-43 
1-80 
2-51 
12-68 



No. of 

Bun 
felL 



11 
15 
12 
14 

• • • 

12 
13 
14 
16 
18 

17 
15 

6 
12 
16 
17 
17 
18 
10 

9 



12 

9 

11 

7 
7 
7 



7 

4 

9 

10 

• • • 

9 
8 
9 
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It will be noticed that Umzinto appears twice in the above table, 
as the 20th and as the 37th station. The differences and yet general 
accord induces the belief that there are two stations in the town, but 
if so, we do not understand why the entries are so far apart. 



THE OAK AND THE ASH. 

In the Meteorological Magazine for August and September, 1889, 
there were two long notes upon the old proverbs indicating the 
character of the season as shown by the priority of leafing of the 
oak and of the ash. The subject seems to have been again discussed 
in some of the daily newspapers, and the following note which we 
reprint from the Journal of Horticulture, may, perhaps, be accepted 
as a last word. The letter might have been more tersely expressed, 
but evidently the writer (like several of those in our previous num- 
bers) lays great stress on the fact that inferences must not be based 
upon the leafage or non-leafage of single trees : — 

Oak V, Ash Since the Battle of Waterloo.— Mr. J. Roger Dutton, 
Heading, writes as follows in reference to the controversy regarding the Oak v. 
Ash which has been going on in the daily press : — " Now that the Oak and Ash 
are both out (although it will be fully ten days before an Ash attains that stage) 
we have the record of another spring to add to bygone years, and I think that 
I am in a position to answer the various points mooted during the past few 
weeks with reference to ' Oak and Ash.* 1 have before me a record as to both 
of these trees (applicable to several counties) for seventy-nine years— t.f., since 
the Battle of Waterloo — the first fifty-six obtained from one who ' faithfully 
annotated ' during the time, the last twenty-three carefully entered each year 
by myself. From this it appears that since the Battle of Waterloo the Ash 
has been out before the Oak only twelve times, and that 1859, or thirty-five 
years ago, was the last occasion. As I can confidently assert that the Oak has had 
priority ever since I kept a record, I am almost rash enough to question even 
the twelve years referred to, and for this reason. Some days ago I saw my 
first Ash in leaf. In the same hedgerow were two Oaks not yet out, and a 
casual observer of these would confidently assert that ' in 1894 the Ash was 
out before the Oak,' whereas the fact is that the Oak was out ten days pre- 
viously, as on April 14th I wore in my hat a sprig with leaves fully expanded, 
taken by myself from a full grown Oak. This is the earliest year for the Oak, 
«nd the earliest but one for the Ash, in my record. We forget that there are early 
and late Oaks and Ashes, as there are early and late potatoes ; and though it is 
possible occasionally, but very seldom, to find an early Ash out before a late 
Oak, I contend that in the same year there has been an early Oak out before 
the earliest Ash. If, however, in our forefathers* time it was not uncommon 
to see the Ash out before the Oak (and the old adage seems to assure us of this), 
may not the extensive drainage and culture of the last sixty years have had 
some effect in retarding the Ash or in advancing the Oak ? As the Oak has 
undoubtedly been out first for at least thirty-five years, and we have had 
seasons of ' soak,' as well as of ' splash ' only, I contend that the old adage is 
now valueless." — JourncU of HortictUture, May 3rd, 1894. 
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REVIEWS. 

Nefodrucke von Schriften und Karten ueber Meteordogie und Erdmag- 
netismus herausgegehen von Prof. Dr. Hellmann. 

No. 3. Luke Howard. — On the Modifications of Clouds. London, 
1803. Berlin [and London], A. Asher & Co., 1894, 4to., ix.— 32 
pages, three plates. 

In our number for June, 1893, we reported under the heading, 
** New Issue of Old Meteorological Books,'' the publication of Nos. 
1 and 2 of Dr. Hellmann's reprints. We have now the pleasure of 
announcing the receipt of No. 3, which in all respects maintains the 
excellencies of its precursors ; in type, in plates, in paper, and in 
printing nothing could be better. 

This leaves only two points open to consideration (1) the 
desirability of the reproduction, (2) the scientific and bibliographical 
value of the introductory notes. 

Howard's system of cloud classification was first placed before the 
world in the Philosophical Magazine for July, September and October, 
1803, and in a few copies of the three papers which Luke Howard 
had separately printed for private distribution. These separate 
copies form the first edition of his essay, " On the Modifications of 
Clouds," and are excessively scarce. We know of only two. 
Howard's system is the only one universally known to meteorologists, 
and even if a new classification ever be agreed to, we feel sure that 
Nimbus and Cumulus will survive, and will not improbably last as 
long as there are any clouds to be seen, or human beings to see 
them. 

As regards Dr. Hellmann's notes, they are worthy of him, which 
is saying enough, for it proves that they are clear, to the point, and 
accurate. Those who can read German will find all attainable 
information respecting the work, and all who can read English can 
have for a few shillings that which pounds would not otherwise 
procure, a verbatim and facsimile reproduction of the first edition of 
Howard's clouds. 



Elementary Meteorology, by William Morris Davis, Professor of 
Physical Geography in Harvard College, Boston (U.S.A.) Ginn 
and Co, 1894 ; large 8vo., xii. — 355 pages, 108 engravings and 
6 charts. 

It is impossible to give in a limited space full notice of this impor- 
tant work. If asked to define by a single word its leading 
characteristic, we should say ** solidity " ; it bears on almost e very- 
page indication of its having been written with great care by a 
physicist and a teacher, and per contra there are several statements 
and omissions which lead us to think that Prof. Davis is not in the 
habit of personally making or reducing meteorological observations. 
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We are not sure of the appropriateness of the word " elemen- 
tary '* ; of course it is merely a matter of opinion, and by calling it 
" elementary, " it may be lifted beyond criticism, and all who cannot 
understand every sentence, must consider themselves unable to learn 
even the rudiments of meteorology. The book is intended for use 
in " the later years of a high-school course, or in the earlier years 
of college study," and we at once admit the soundness of the lessons 
it contains, but it seems to us written in a needlessly formal manner. 
Here for example are the opening sentences of 

" 197. Decreased rate of adiahatic change of temperature in 
doudy air, — We must return now to examine the effect of the 
liberation of latent heat in ascending currents of air when cloud- 
making has begun, and of the reverse process in descending 
cloudy currents. 

'^ The retardation of nocturnal cooling when latent heat is 
liberated in the formation of dew or frost has been explained 
in section 182. In that case the liberated energy passed away 
as terrestrial radiation into space, without doing any work 
on the earth. In the problem now before us, the liberated 
latent heat of an ascending, expanding current is applied to 
aiding in the work of pushing away the surrounding air ; the 
heat of the ascending current is therefore drawn upon more 
slowly to do its share in this work, and hence the fall of tem- 
perature in the ascending air is retarded. This process is of 
wide application, and must be carefully considered." 

It is characteristic of this work — strong in theory, weak as to 
instruments, that the above reference to terrestrial radiation induced 
us to search for the description of a ** grass minimum "or of its 
precursor the " min. in focus of a parabolic reflector," and we can 
find neither. So again with solar radiation, we have the description 
of the " black bulb " in vacuo, but no reference to its companion 
" bright bulb " in vacuo. 

We mention the point with reluctance, because we know that 
Professor Davis has the advancement of meteorology at heart, and 
because it is evident that both he and his publishers have taken 
great pains to produce a first-class text book — and we do not say 
that they have not succeeded — the work indisputably contains a vast 
amount of information given in clear and unmistakeable language. 
It has an accurate and copious index (probably more than 1,000 
entries), and while we demur to its being an elementary book, we 
think that (except as to instruments) there is no one book in the 
English language which would be more useful for reference in case 
of any dispute as to the accepted causes and rationale of meteorological 
phenomena. 
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RlliAltKS* 

Malta. — Adopted mean temp. 64'>'8 ; hourly velocitj of wind 10*2 milea. Thmider- 
Btorma on 3 days ; lightning on 6 days. J. F. Dobbon. 

MimriliM. — Mean temp, o! air 2°-2 bslow, daw point 2°'9 below, and rainfall 
0*15 in. below, their reepective averages. Mean hourly velocity of wind 10*6 mites, 
or U'3 mile below average; eitremea, 28'7 on 20th, and 0-0 on 3rd; prevuling 
direction, S.E. to E. C. Meldsdm, F.R.8. 

Cetloh, Colombo. — Thaoderstoniu oocnrred onS days, and Ugbtniae was seen on 
3 other days. D. O. Maktbll. 

MeHounu. — Lightning on 3 days ; thunder and ligbtniag on 12th ; dust atorm and 
smart squalla at 2.35 p.m. on 3rd. R. L. J. Ellbry, F.B.S. 

Adelaide. — Mean temp. l°*d below the average of 36 yeara. Runfall '47 in. above 
the average. C. Todd, F.R.S. 

SydTiny.— Temperature 0'8 above, and rainfall '80 in. ftbo»e, their respective 
averama. H, C. RusaBix, F.E.S. 

Av^aiid. — An eiceptioually wet and warm month, the rain being accompanied by 
mnch thnnder, bat little wind. Total rainfall the greatest yet recorded for the month, 
and two and a-baU times more than the average. Mean temperature 5° above the 
average. T. F. Cbbesehan. 

Jakaioa. — Rain in the first bolf of the month, with light thunderstorms ; fair after' 
warda. Mean hourly velocity of wind 2-3 milee. The Kingston rainfall waa half as 
much again as the average, while the Island rainfall was double the average. 

R. Johnstone. 

Tbikidad.— Rainfall '38 in. above the 30 years' average. J. H. Haet. 
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SUPPLEMENTARY TABLE OP RAINFALL, 

APRIL, 1894. 

[For the Comities, Latitudes, and Longitudes of most of these Stations, 

see Mti. Mag,, Vol. XIV., pp. 10 & 11.] 
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METEOROLOGICAL NOTES ON APRIL, 1894. 

Abbreviations.!— Bar. for Barometer; Ther. for Thermometer ; Max. for Maziraum ; Min. for 
Minimum ; T for Thunder ; L for Lightning ; T 8 for Thunderstorm; £ for Bain; H for Hail; 
8 for Snow. 

ENGLAND. 

Strathfield Ttjbgiss. — A fine month for all vegetable and aericultaral 
growth ; fine at the commencement, showery and mild in the middle and at 
the end ; vegetation very forward. Honey bee seen on 12th. Horse chestnut in 
leaf on 14th. Young rooks seen on 2l8t. 

HiTCHiN. — A very early season. Chestnut in bloom on 14th, hawthorn on 
16th. A wasp's nest found on 30th. 

Addington. — A fine open month ; vegetation of all kinds in a very advanced 
state, and some hawthorn bushes well in flower in the last week. The cuckoo and 
swallow were with us on the 9th. A sharp TS occurred on the 11th at 2 p.m., 
and another on the 26th, on which day a very heav^ H storm swept along, a 
mile to the N. of us, doing much damage to growing crops, and breaking a 
^ quantity of glass at Adstock, but no H fell here. 

BuBT St. Edmunds. — B fell in small quantities on 16 days. Between Bury 
St. Edmunds and Cambridge much less B fell than in the surrounding districts. 
Vegetation very forward. Asparagus out on the 4th. Foreign birds not much 
earlier than usuaL Cuckoo on the 8th, nightingale on the 11th, swallow on 
the 24th. 

Lanoton Herring. — Bain has fallen on no less than 71 days in the four 
months January to April, 16 more than the average, and the greatest number 
in any year from 1879 to 1893. The mean temp, at 9 a.m. (50^*7) is 3° '5 above 
the average, but 1^*5 below that of April, 1893. Hawthorn in blossom on the 
18th, on the same day of the month as in 1893. Grass crop very promising. 
Lunar halo on the 14th. Solar halos on 17th, 25th, and 26th. TSS on the 
18th and 28th. 

Torquay, Cary Green. — ^Rainfall *42in. less than, and rainy days one more 
than, the average. Mean temp. 4^*3 above the avera«;e. Amount of sunshine 
at Chapel Hill, 166 hours 30 mms., being 28 hours below the average. 

PoLAPiT Tamar. — A very seasonable month altogether, the rainfall being 
slightly less than the average of 13 years. TS on 19th ; distant T on 28th ; 
thick fog on 20th. 

Stroud, Upfteld.— L on 2nd ; T and L at night on 10th ; TSS on the 11th, 
18th, and 25th ; on the latter day, very heavy H fell at Chalford, near Stroud. 

WooLSTASTON. — A pleasant and very growing month, though the nights were 
cold. There was a violent storm of T and L on the 11th, after an intensely 
close afternoon. T and L on the 2nd and 8th, The cuckoo was first heard on 
the 12th, and the swallow seen on the same day. Mean temp. 50^*4. 

Leicester, Babkby. — The country was lovely with the abundance of plum, 
pear and apple blossom. First cuckoo on the lOth ; first swallow on the 11th ; 
first nightingale on the 27th. T and L on 8 days ; H on 2 days. Mean temp. 
49^*7. A fine, but occasionally very cold, month. 

WALES. 

Havebfobdwest. — The drought, which set in on March 15th, M'as absolute 
up to April 6th ; fine bright days, with sharp night frosts, continuing up to 
that date, the lowest grass reading being 26^*5 on 2nd. Broken weather then 
prevailed to the 18th, although many of the days were fine, B falling at night. 
From the 19th to the 23rd fine bright days with night frost occurred, and the 
temp, was cooler as the month advanced. Oak and ash both in leaf on the 
25th, white thorn on the 28th ; lilac in bloom in the 3rd week ; rhododendrons 
in full bloom on the 25th. Grass abundant, with every indication of a good 
hay crop ; everything as early as last year, but the max. temp, in shade 11^*1 
lower. Prevaifing winds, S.W. and N.N.W. 

Gogebddan. — Beautiful growing weather throughout the month. Such good 
weather throughout April not remembered for more than 20 years. 
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SCOTLAND. ^^^1 

Cabqes. — A fine month genarally speaking. The mean temp, ma 2*S 
■bove the average, and tbere were nniuuoll; few Eroaty nights. The B waa ft] 
little below the average. E. wiods prevailed far 19 days. Vegetation pn>-1 
gresaed rapidly during the montb, and is much mare advanced than naiuil MM 
this time of the year. Many trees are in full leaf, and hawthorn, lilacs, kil4l 
labarnams are in flower ; pastQre lands onnsnally luKariont. TSS on the 2iid|l 
3rd, 24th, and 27th. J 

jKDBUftuH. — For the period of the year the weather was unusually fine, BndJ 
the cereal and potato crops were got iu in line condition. Vegetation generalln 
was io an advancbd stage, and the hedges had been in full bloom for ten days iM 
the close. The bush and tree fruit crop had the appearance of being a, vanfl 
heavy crop, if not checked by bad weather. ■ 

CoLUONELL.— The mean temp, of the month <49''3) was 5°-l above IHtU 
average of IS years, and the highest in any of them except 1S93, which wiS 
2° higher. The max. temp in 1SS6, 1892, and 1H93 were all bibber than OoM 
year, 71°, 75°, and 78" respectively. The min. temp, this year la the bi^luH 
in April for 19 years. The avenue number of days with frost in April ia 1^| 
and till this year none baa haa leas than three. T and L on 11th. 8troa^| 
winds on I4th, 24th, 25th, and 2ath, approaching to a gale only on 24th. ^B 

Bbaeuar.— Vegetation nnusunlly forward. Snosbine 139 hours 40 minnte^fl 
T and L on the 25th, and T on 27th and 29th. ■ 

KOBBEBR.V. — A very dry mouth, the driest recorded since 1S7S. Mean temo^ 
45° -2. ■ 

IRELAND. I 

Dabbynane Abbbt. — The first few da^s were fine and warm ; the rest o9 
the month was wet, cold, and stormy, with a few warm days. Very atronn 
gale at niftht on 22nd and all day on 23rd. Heavy T from midnight to 2 ft.i)i3 
on the 14th. I 

WaTERPOBD, Bbook Lodqe. — T from 2 to 3 p.m. on the 4th, Heavy E <wJ 
24th. Cuckoo heard on 17th. Swallows Been On 25th. J 

O'Bkiessbbidoe, Ross.— Plenty of E. 1 on 2nd. Strong S.E. gale, witd 
H showers and T, on 15tb. Foliage of trees earlier even than last yeinfl 
Beech, lime, sycamore, and horse-chestnut in full leaf on 19ih. Oak also VM]fl 
forward, hut leaf not ao fully developed. Fine bloom on fruit trees. "■ 

Caalow, Bkowme'9 Hill.— More rain fell this April than has fallen in anyfl 
corresponding month since IS77. I 

Dublin.— Lke April, ISSS, this was a mild month, and led to a forwarM 
spring. Unlike that month, however, the amount of cloud was large, par's 
tioulacly iu the mornings, and & fell frequently and heavily. The prevalea^l 
winds were from S.E. and S. Under these several circumstances vegetatioaj 
made rapid progress, and hy the end of the month most of the forest troAjfl 
were in fiiU foliage, and the hawthorn, lilac, and laburnum were fast oom^i^l 
into blossom. The mean temp, was 49°'6, or 2°'2 above the average. finniilM 
halos on the 15th and 17tb. Fog on 3 days. High winds on 5 days, reaohingfl 
the force of a gale on 22nd aud 24tb. H fell on 13tb and 24th. AuroHfl 
borealis on the evening of the 5th. ^ 

Eqeinfel. — A moderate mouth, without any extremes ; the B and temp.|fl 
however, were both aomewhat above the averse, and unqualified by any^ 
appreciable frost. Vegetation of all kinds is early and luxuriant. ThsV 
hurstiug into leaf of the oak simultaneously with the beech, instead of wi&fl 
the aib (which gives no sign), is very unusual. Swallows 10 days earlier than ■ 
the average time ; other migrants about the average. 1 
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THE MAY FEOST OF 189i. 

May frosts are usual, but the later they are, the more aeriouB are 
their effects, and still more so if the spring haa been mild and vegetar 
tion is forward. It is, we think to ttua, rather than to the intensity 
of the frost, that the great damage at the end of last month is due. 
When travelling in the East Riding of Yorkshire we heard 
farmers talk of reploughing the fields, which a few days before had 
promised excellent crops of potatoes ; shortly afterwards we received 
the box of ruined vegetation referred to on a subsequent page by 
Mr. C. L. Brook, and then the newspapers and especially the 
agricnltural ones, began to describe the frost as unprecedented. We 
thereupon began to collect the facts, and although we are by no 
means sure of their meteorological importance, they are certainly of 
interest in connection with the agricultural disaster. We give (1) 
Typical letters from some of our regular correspondents ; (2) repoite 
as to damage extracted from the Jmrnai of HarticuUure. [Our 
readers must remember that many gardeners pat their thermometers 
in positions by no means conformable to the rules of the Eoyal 
Meteorological Society, and that we reprint their figures without in 
any way adopting them] ; (4) the lowest temperature in the air in 
the early morning of the three days May 20th, 21st, and 22nd ; (5) 
the lowest on grass on the same days— (4) and (5) are chiefly from 
stations of unquestionable excellence, with proper stands and verified 
inatmments — (6) a brief epitome. _ 

To the Editor of the Meteorological Majtulne. ■ 

SiK, — The frost of Sunday night, May 2l3t, or Monday morning 
(22nd), did great havoc to vegetation. Potatoes were blackened, 
yews, laurels and holly shoots "burnt off" by it, and an acacia tree 
was turned yellow and shed part of its foliage, as in October. Two- 
thirda of a magnificent prospect of roses were destroyed ; the buds 
were in very forward and vigorous condition. The blossom (very 
luxuriant) of outdoor azaleas and rhododendrons blackened and 
utterly destroyed in that one terrible frost 
„„„. GEOEGE BENTLEY, 
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Sir,— Last May was the coldest May for at least 13 years, as the^ 
following table shows : — 



1882 
1883 
1884 
1885 
1886 
1887 



Mean Temp, of Month. 

Thennometer in Steveiuon Screen. 

1888 . 



51-4 
51-9 
641 
48-0 
61 1 
49*0 



1889 
1890 
1891 
1892 

1893 



51-3 
64-2 
52-6 
48-7 
51-6 
64-5 



Mean of 12 years 51 '5 

Mean of May, 1894 46*9 



Deficiency on average of previous 12 years 4*6 

The cold spell was more prolonged than I have ever registered^ 
the minimum temperatures being : — 





Shade 






Date. 


Temp. 
4 ft. from 


On Grass. 




1894. 


Ground. 






May 20 


A 

30 



28 


Snowed a little. 


„ 21 


29 


24 


)) )> 


„ 22 


30 


26 




„ 23 


32 


24 




„ 24 


35 


28 




„ 25 


30 


24 




„ 28 


34 


27 


/ Snow on Long Mountain 
\ in early morning. 








„ 30 


34 


30 




„ 31 


33 


29 




June 1 


33 


29 





SO that it froze on each night but three from the 20th May to June 
1st. Potatoes terribly cut down. Ash leaves cut, and I fancy in 
many cases the budding leaves destroyed, as the trees look as though 
more than half their branches were dead. Sycamore leaves and 
fern fronds also sufiered, while the gooseberries and currants are 
dropping off the trees, killed by the frost, which I fancy has also 
destroyed our appde crop, though some of Miss Ormerod's friends 
may have something to say to this last. 

The rainfall for May was 3*55 in., with a maximum fall (on 15th) 
of 1*24 in., the heaviest rain since November 8th, 1890, when the 
same amount (1*24 in.) fell in the 24 hours.— Yours faithfully, 

E. J. EOBEETS. 

Pod Quay Vicarage, Wdahpool, June Qth, 1894. 



Sir, — Some details of the disastrous May frosts may be acceptable. 

The cool showery weather of May 1st — 18th gave place on 

Saturday, May 19 th, to a spell of severe cold, with strongish and 
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very piercing N.N.E. winds. On Sunday, May 20th, some hail fell, 
with rain in the afternoon, and when in the evening the sky cleared 
and the wind dropped, it was evident that mischief was impending. 
I covered up delicate plants with flower pots, matting both thick and 
thin, and newspapers, which last often give quite sufficient protection 
from a summer frost ; put out a soup-plate full of water on the lawn, 
then set an alarum for 3.15 a.m., so that I was in my garden at 3.20 
on Monday morning, just when the cold was at its worst. The air 
was wonderfully bright, keen, and still ; the lawn as white as in any 
winter frost ; hoar frost was on tops of gates close to my house ; and 
the plate of water was solid ice. I saw the thermometer on the 
grass at 22°, and that in the shed at 25°. I tried watering some of 
the rows of potatoes, but the frost held till so long after sunrise that 
this could do no good. The frost had gone unchecked through the 
newspaper, and even through the matting so far that upper leaves 
were blackened ; and a few days later, looking at a potato bed 
opposite my thermometer shed, I could not see where the rows had 
been ! 

The following night the minima were 26° in shed and 21 1° on 
grass, and the cold continued, with much wind and frequent hail, 
and on 2 1st and 26th unmistakeable snow, heavy, wet snow, so that 
till the end of the month gardens had a bad time of it. 

It is worthy of remark that my maxima for the last 13 days of 
May averaged 8°-6 lower than those of the first 12 days of April 
and for the whole of May 2°*3 lower than for the whole of April ! 

Not to speak of garden plants, the severity of the frost was shown 
by its blackening, to entire destruction, all the foliage of the ash in 
low-lying places to 20 ft. from the ground, and even some of the 
lower branches of oaks. Young shoots of ivy and of male fern were 
also cut oflF. Winter beans were in many cases unable to lift them- 
selves again after the frost. The flourishing potato crop, so unusually 
forward, was cut back to the very ground, and the damage to fruit 
will only be known in the autumn. 

As I do not read of the frost being worse elsewhere, I venture to 
trouble you with those minute details. 

H. A. BOYS. 

Ecb8ton Mauduit Vicarage, Northampton, June ^th, 1894. 

P.S. — The cold seems to. have had no effect on the wasps, which 
have been about in abnormal numbers till now, but may possibly be 
affected by to-day's heavy rain. 

Sir, — I enclose a few specimens of the results of the recent 
frosts ; the effects of it are simply disastrous, exceeding those of May 
18th, 1891, owing to the fact that though the actual minimum has not 
been so low, the season of 1894 is some three weeks in advance of 
that year. Referring to the specimens, I cannot find a single straw- 
berry blossom without a black centre ; about three-fourths of the 
gooseberries are in the condition of the enclosed sample ; a great 

15 1 
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number of young beech leaves are shrivelled up, and at least half the 
oaks have every leaf in the condition of those I send, and hardly a 
single oak has entirely escaped ; besides these every rhododendron 
flower that was open is absolutely destroyed, and every potato cut 
down to the ground ; even common ferns have suflFered to a large 
extent. 

The readings were : — 

Stevenson Screen. Old stand. Grass. 
1894. 

May 21 26 3 26*2 220 

„ 22 27-3 27-3 223 

„ 23 307 30-8 ., 25*9 

,, 24 no frost no frost 31*9 

„ 25 28-7 28-8 24-5 

1891. 

May 18 — 23*8* 19-8 

Yours very truly, CHARLES L. BEOOK. 

Harewood Lodge, Meltham. 



^* As no report appears to have reached you from the Vale of Evesham, 
regarding the recent severe weather, a few remarks may be of interest to some 
of your readers in market gardening and fruit-growing districts. No previous 
spring frosts ever wrought such destruction as those of May the 20th and 21st. 
Runner beans and potatoes were cut down, marrows were killed under hand- 
lights, and almost everything in a growing state was more or less damaged. 
The worst blow was to the fruit. On all the flat land the plums and currants 
M'ere killed, and the gooseberries, of which there was promise of an abundant 
crop, were quite three parts taken, but those under trees did not suffer so 
severely as those in the open. In a few very high parts of the district no 
damage was done. I noticed on the same piece of land the variety Keepsake 
are almost all killed, while Whinham's Industry is carrying a heavy crop, thus 
proving the hardiness of the latter variety. Strawberries are also seriously 
injured, some crops ruined. Early peas are crippled, and the main crop, 
Telegraph and Leicester Defiance, will be found very light at picking time. 
Apples and pears are not grown much in the market gardens, but I have 
noticed some dwarf trees of Lord Suffield, Lord Grosvenor, and Stirling Castle* 
and the apples appear stunted, so I am afraid that they will fall. 

** I do not know whether the trees in other localities are damaged like they 
are here. The leaves (especially of the Pershore Plum) are all singed as 
if a fire had been lighted under them, and it also seems to have penetrated to 
the pith. Those branches carrying the most fruit appear to have suffered 
worst. Growers are at a loss to know what to do for the best with the trees." 
— Market Grower. 

As some of your readers may like to compare notes of the results of the 
frost on Sunday night, the 20th ult., and Monday morning, I send a few 
particulars. In south-east Somerset I find the temp, fell to from 22° to 25^, 

* This is not from a Stevenson stand, but is from a verified thermometer in 
the old stand, and I find by comparison of the last six months between my old 
stand and the Stevenson that the difference is very small, probably not exceed- 
ing 2 or 3-tenths. 
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but it was accompanied with a cutting north-east wind. I have known several 
severe frosts in May and June during the last 30 years in this neighbourhood, 
but have not known one so disastrous, and attended with such serious results, 
as the one last week. The most mysterious thing is that these early and late 
severe frosts generally come on a Saturday or Sunday night. 

The following is a summary of the result of the frost : — Walnut trees cut 
fearfully, also planes, oak and ash, from seedlings up to 12 and 15 feet. 
Beech (copper), and some other hardy trees are injured more or less. Of 
hardy shrubs, the following have the new growth entirely destroyed : — Abies 
Nordmanniana ; yews, both English and golden ; aucubajaponica ; osmanthus ; 
laurels, common, Caucasian, and rotundifolia, also the Portugal. Fruit appears 
very much injured, especially gooseberries. I fear apples and pears will also 
suffer very much. Of course potatoes, French beans and marrow, where 
above ground, are in many places quite destroyed. — B. R. D., Yeovil. 

Since Monday, the 21st, we have had frosts more or less, varying from 2° to 
8**, i.e., down to 24**, with very cold winds and dull weather. Words almost 
fail to describe the havoc caused by the frost. Acres of potatoes are laid level 
with the ground, one farmer a short distance from here having lost a crop 
which he valued at £1,000. Shrubs which had been pruned in and have made 
two or three inches of growth, are quite blackened. In some places currants 
and gooseberries look as if they had been boiled, the ground underneath the 
trees being literally strewn with such fruit. All the early strawberry blooms 
are quite destroyed, as are also dwarf and runner beans. The oldest in- 
habitants in this neighbourhood say that they cannot remember a more 
destructive May frost. — R. P. R., Liverpool, 

** With our thermometer hanging on the open espalier nearly 4 feet from the 
ground and about 100 yards from the river Wear, the frost on Monday, 2l8t 
ult., was 20^ ; 22nd, 20<> ; 23rd, 19^ ; 24th, 25^* ; 25th, 21^** ; thus making a 
mean of 21^ for the consecutive five nights, and as even the grass is seriously 
damaged — in fact, I never saw anything like it — one may judge what are our 
fruit prospects hereabouts. The week previous was cold — bitterly cold — and 
what we may have left I think will be largely attributable to this cold, as all 
vegetation was thoroughly hardened, which perhaps reduced the damage to 
what might have been expected from a third less frost with softer conditions. 
I may say that I notice quite a scourge of green fly, and strange to say the 
insects do not seem to have been much aflFected.— Joseph Withebspoon, Bed 
Rose VinerieSf Chester-le-Street, Durfiam. 

" Few persons perhaps remember so destructive and disastrous a May frost as 
that which occurred on the 21 st of May in this year. Following upon a week 
of abnormally cold weather, we had a slight frost on Saturday night and 
Sunday morning, but it was left to the night of the latter day, and yesterday, 
to complete the work of destruction. A frost of any sort in May is always 
dangerous, and often destructive ; but when it comes to 10** of frost — or 22*^ 
Fahrenheit — then, indeed, is the disaster complete, and the hopes of the year 
are absolutely and entirely destroyed. 

*'The morning of the 2l8t broke bright and sunny after the overnight frost, 
and disclosed a sorrowful sight. Ice a quarter of an inch in thickness was 
plentiful, and on the north side of walls and buildings the groand remained 
frost-bound far into the forenoon. In most gardens, and in many fields, 
potatoes were well above the ground ; by noon there was nothing but the 
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blackened remains of the haulms above the ground level, so effectually are 
they killed. Seeding turnips, instead of being green, are turned to a sickly 
purple hue. According to Mr. W. Thompson, the thermometer at the Deanery 
Gardens registered 22° or 10'' of frost." 

The above cutting from the Newcastle Daily Chronicle will give you an idea 
of what the weather has been in the north. We registered 5** of frost here 
this morning, but our garden is sheltered. — W. A. Jenkins, Aldine Grange 
OardenSf Durham. 



Minima in Shade in May, 1894. 



Date. 



9f 



CoxTKTT. Statiow. 20th. 2l8t. 22nd. 

o o o 

Surrey Famham (Great Down, Scale) ... ... 30*0 

,, Reigate (Woodhatch Lodge) ... ... 31*0 

„ Merstham S * 30-5 30*9 

„ Addington Hills S * 317 * 

Wallington S ... 29*3 

Kent Keston Tower ... 27*0 

Sussex.^ »^ Ditchling S ... 30'5 

Hants Strathfield Turgiss S * 29*4 29*9 

Berks Reading S * 31*0 * 

„ Yattendon SO'O 30*0 

Herts Broxboume 28*0 

Berkhamstead (Rose Bank) 8 ... 30*1 

Hitchen (W ratten) 29*0 29*0 

Sticks Winslow (Addington) S ... 29*0 

Oxford Henley-on-Thames ... 29'0 

„ Oxford (Radcliffe Observatory)... S * 31*0 * 

„ (St. Giles's) 30-0 

Northampton\ Easton Mauduit 25*0 26*0 

„ Castle Ashby ... 30*0 

Pitsford (Sedebrook) 28*6 

Cambridge Cambridge Observatory S * 29*0 30*0 

Essex Chelmsford S * 29*2 * 

,, Harlow (Sheering) ... 30*0 

„ Halstead S * 29-4 31-8 

„ Saffron Walden (Newport) 24*0 

Suffolk Rendlesham Hall 27-0 

Haverhill (Great Thurlow) ■ S * 28 '3 30-5 

Bury St. Edmunds (Orchard St.) 28*0 

(Westley) 31*0 

Norfolk... Diss 29*0 

Hillington S * 31-9 31-9 

Wilts Salisbury (Alderbury) 30-0 30-0 

„ Marlborough (Mildenhall) S ... 26-0 

Dorset Blandford (Whatcombe) 29*0 29*0 

Devon Buckfastleigh S * 31-0 31*5 

„ Brampford Speke S * 31-6 * 

„ Castle Hill S * 31-8 31-9 

Gloucester Cheltenham (Southam Villa) S * 29-2 * 

Hereford Burghill S * 31-8 * 

Shropshire Church Stretton (Woolstaston) ... 31*0 

„ Wem (Olive Vicarage) 30*0 

Stafford Burton CHoar Cross) 25*0 

„ Cheadle (Heath House) S * 31-9 * 

„ „ (Tean Vicarage) S ... 26-2 

Warwick Kenilworth S * 30*2 31-6 

„ Sutton Coldfield S * 30*1 * 



>> 

>> >> >> 
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Minima in Shade in May, 1894 — (continued). 



Datk. 






Goxmrr. Station. 20th. 2l8t 22nd. 

o o o 

Leicester Barkbv ... 24*0 

, Loughboro' (Forest Road) B * 28*0 26*0 

„ Belvoir Castle .. 29*0 

HutlaTid Ketton Hall [Stamford] S * 31*0 31-0 

Lincoln Boston 30*0 30*0 

„ Horncastle (Bucknall) ... 29*0 

„ „ (Hemingby) ... 30*0 

Notts Hesley Hall [Tickhill] 27-0 

Derby Buxton 8 29 8 24*5 25*7 

Lancashire - Manchester (Plymouth Grove) ... 30*0 30 '0 

Bolton 8 * 30*4 « 

Ha wkshead (Esthwaite Lodge) ... ... ... 28*2 

Tark. W.B, Meltham (Harewood Lodge) 8 ... 26*3 27*3 

„ ,,... Wakefield Prison ... 31*0 

„ „... Halifax (Bermerside Observatory) 8 ... 25*5 25*7 

„ „... York 8 * 290 30*0 

RR, Hull (Pearson Park) 8 ... 29*0 

Driffield (York Road) 8 * 28*6 31*8 

N,R. East Layton [Darlington] 28*0 

Durham Barnard Castle (Whorlton) ... ... 29*0 

„ Durham (Ushaw) 8 29*7 30*6 30*7 

Northumberland. Haltwhistle ... 27*0 

,, ... Rothbury 8 300 28*0 26*0 

Cumberland Seathwaite 8 * 31*5 29*3 

„ Keswick 8 ... ... 27*0 

Westmoreland.. .. Windermere 8 * 28*8 28*0 

„ ... Appleby 8 31*0 300 28*8 

Monmouth Monmouth (The Hendre) ... 30*0 

„ Llanvihangel Court 30*0 30*0 

Carmarthen Llandovery ... 27*0 

Pembroke Haverfordwest ... ... 29*4 

,, Castle Malgwyn [Llechryd] ... 24*0 

Montgomery Churchstoke (Mellington Hall)... 8 30*1 29*0 30*4 

Welsh Pool (Pool Quay) 8 30*0 29*0 30*0 



>> >»' 

9> 



9> 



Minima on Grass. {Below 25°). 

Hampshire Strathfield Turgiss ... 24*9 

Northampton Easton Mauduit ... 22*0 21*5 

Gloucester Cheltenham ... 24*5 

Stafford Cheadle (Tean Vicarage) 19*0 

Leicester Loughboro' (Forest Road) 24*0 23*0 

Belvoir Castle 230 23*0 

Rutland Ketton Hall [Stamford] 23*0 

Nottingham Hodsock Priory ... 18*0 

Lancashire Southport (Hesketh Park) ... 24*3 

„ Bolton 21*2 22*0 

7(yrk W.R. Meltham (Harewood Lodge) 22*0 22*3 

„ E.R. Driffield 22*0 

Montgomery Welshpool (Pool Quay) .. 24*0 

8 = Steyenson's Stand. # = Not below 32^. ... = No information. 

We need not occupy much space with comment upon the fore- 
going, for incidentally nearly dl the leading features have been 
touched upon : — 

(1). It does not seem to us that the temperature can be described 
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as excessively low for May, but of course it makes a great difference 
whether a low reading occurs on the 1st or 31st, or as in this case on 
the 21st— 23nL 

(2). No one has referred to the "Icy Saints" of May 11th to 
13th, to the French proverb quoted by Mr. Inwards: "In the 
middle of May comes the tail of the winter," or to the well known 
fact of a cold period being usual in the middle or latter part of May. 

(3). As usual, the frost was most severe in low lands, near streams, 
and none was recorded at any station on the English coast 

(4). Several remarks show that it was not the lowness of the 
temperature of the air which did the mischief, but the radiation of 
the heat into space, which was facilitated by a clear sky, and is 
proved by the grass temperatures. 

(5). Judging from what we have heard, it seems by no means 
improbable that some large weed fires would have saved many an acre 
of potatoes by creating a smoke cloud adequate to lessen radiation. 

(9). We wish that our readers would refer to the Meteor, Mag. for 
June 1891, and to the beautiful engraving of the snow storm of May 
18th of that year, it will tend to show them that in rather minimiz- 
ing the intensity of the recent frost, we had substantial ground for 
our argument ; and if they will compare the minima in the general 
table for May 1891 with those on page 78 of this number, they will 
find that at the majority of English and Welsh stations, the frost of 
1891 was more severe by about V, 

(7). The facts in (1) and (2) being admitted, they have to be 
reconciled with widespread disaster — and nothing is more easy; 
a mild damp spring made vegetation forward and fuller of sap than 
usual, deficient sun had neither dried up the moisture nor hardened 
the vegetation, the plants were full of water, by the rapid cooling on 
a clear night the sap froze, the cells were broken by the expansion 
of the freezing sap, and the plant life was gone. 



FIREBALL OF 1894— APKIL 22nd. 

To the Editor of the Meteorological Magazine. 

1 have compared the interesting accounts of the brilliant fireball 
seen in the strong twilight of Sunday evening, April 22nd at 7.36. 
The descriptions though pretty numerous, are rather conflicting and 
in some instances too vague and incomplete to be serviceable in com- 
puting its real path in the atmosphere. There are several reports 
from Surrey, such as Haslemere, Kenley, Guildford, Eedhill, &c., 
where the object appears to have descended in a vertical path 
towards the S.E. horizon, though the diagram in the Meteordogicdl 
Magazine (May 1894) p. 49, represents the direction of flight to have 
been very different at Chiddingfold, Surrey. Any attempt to 
harmonize the various reports would be futile ; the only course 
possible is to derive an approximate result that will satisfy in a 
general way, the majority of the observations. I have received one 
good determination of the end point from Mr. I. Evershed, of Ken- 
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ley, Surrey, who measured it as in azimuth 44*^ 30' E. of S. and 
altitude 5° 45'. Mr. A. F. Parbury, at Chiddingfold, gives the 
altitude as 5° in S.S.E. Mr. R. W. Christy, of Chelmsford, 
describes the path as from near a Leonis (Regalus), to a little 
short of Corvus, while the Rev. F. T. Wardale, of Knebworth, Herts, 
says that the direction was from between a and fi Leonis to 
between Orater and Corvus. At Bristol the meteor offered a fine 
spectacle, and was described to me as being a well defined ball of 
fire, of bluish colour, falling in the S.E. or E.S.K, and with a slight 
inclination from the vertical. 

The meteor seems to have descended from a height of about 80 
miles above the region of Hastings to a height of 17 miles over 
Amiens in France. It therefore passed above the Strait of Dover, 
and probably had a real path of more than 120 miles, traversed in 
about 4 seconds (average of 6 estimates) so that the velocity would 
be about 30 miles per second, but this is probably in excess of the 
actual speed. The direction of the meteor's flight was from N.W. 
to S.E., but the precise position of the radiant point cannot be given, 
though it is indicated in the neighbourhood of a Persei. 

It is to be regretted that the results are open to question from the 
indefiniteness and contradictory character of the materials employed. 
This is, however, commonly the case in regard to casual observations 
of large fireballs. They are seen by all sorts of persons, few of 
whom are aware of the really necessary points to be noted, and of 
course the suddenness and unexpected nature of the spectacle is often 
so bewildering, that it becomes impossible for inexperienced eyes to 
retain a correct impression as to the most salient points. Even when 
scientific observers supply descriptions of this kind, it is not always 
they are found to be accordant and there is sometimes a pretty wide 
margin of error. 

Large fireballs of similar type to that which appeared on April 
22nd last, contain, apart from the attractions afforded by their 
striking aspect, son\e significant features likely to contribute to our 
knowledge of this branch of astronomy. But it is a most regrettable 
circumstance that they are nearly all allowed to escape that exact 
observation which alone can enable us to gain the instruction offered 
by their apparitions. It is to be hoped that future observers will 
recognise the utility of recording these bodies with greater precision. 
In all such cases the most important features are : the positions of the 
beginning and end point amongst the stars and the duration of flight. 
Other details, such as the brilliant effects of a meteor, its bursting, 
its train of sparks or phospheric streak, its coruscations, peculiarities 
of shape, &c., are of far less consequence, though deserving record 
after the position and duration have been carefully noted. When 
observers generally endeavour to supply accurate data concerning 
apparitions of fireballs not a year will pass but will add its quota of 
useful knowledge in regard to a very important and often beautiful 
class of phenomena. W. F. DENNING. 

Brigtoly 1894, May 2l8t, 
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BOLIS, BOLIDE OR BOLID t 

To the Editor of the Meteorological Magazine. 

Sir, — On page 55 you have raised the question whether " Bolis " 
or " Bolide " is the correct form. May I suggest that neither 
is correct, and that we ought to use the term " Bolid " 1 

The rule is that in adopting words from the Greek which end in 
" s " in the nominative and form the genitive in —a8os — i^os or 
—oSosj the stem letter " 5 " is made the terminal of the English form. 
It is enough to cite -^neid, Iliad, maenad, nomad, tetrad, tetrapod 
and Troad. In every case the vowel of the final syllable is short, 
while the addition of a final " e " would necessarily make it long. 

Dr. Murray (New English Diet., 1888) does not recognise " Bolis " 
At all. He gives " Bolide," citing as authorities Ross (1852), Proctor 
(1870) and Jefferies (1884). If the word cannot claim a longer 
prescription here, it is not, I hope, too late to adopt the more 
regular form. He marks the "i" long, which is no doubt the 
accepted, though inaccurate, pronunciation. 

Webster, I observe, gives both " Bolis " and " Bolide," but cites 
no authority for the former, while he marks the quantity of the " i " 
as uncertain. 

1 agree that as against this rule we have " ephemeris " and 
**• tripos," both naturalized in a less critical age — and for the latter 
we find " tripode " in Holland's Plutarch (1603). These do not seem 
to be sufficient authorities to induce us to depart from the rule. 

May I now ask a little space to reply to Mr. Denning's letter on 
page 18 in answer to my communication on " Meteors '* on page 8. 
I had not done so before, as I expected further discussion would 
have followed. I hope Mr. Coventry's letter is a proof that the 
subject is attracting attention. 

The object of my remarks was not to formulate a theory — as I 
have said before, in the same connexion, it is much too early to do 
that — nor did I suggest a necessary coincidence of phenomena^ but 
rather a possible connexion between different phenomena not coin- 
cident. That Mr. Denning has observed many meteors without 
simultaneous evidences of electrical action, is therefore not to the 
purpose. On the other hand, I have known many instances of electrical 
action clearly evidenced in the path of meteors within a few hours. 
These may very well be accidents. All I say is, let us observe and 
note. It is surely unscientific to shut the door to enquiry because 
it is not " promising," or to suggest that it is going back to theories 
of our forefathers. I should be obliged by a reference to any work 
where the co-relation of these phenomena has been proposed. 

Mr. Denning has, in his last paragraph, quite misunderstood me. 
I did not suggest the slightest doubt of the accuracy of his computa- 
tion. The point of my remark, which I hoped was sufficiently 
obvious, was to emphasize the statement in the beginning of my 
paper, that there was not one meteor, but that there were several. 

Yours truly, JAMES G. WOOD, M.A. 
115, Sutherland Avenuty W.y June Uh^ 1894. 
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To the Editor of the Meteorological Magazine, 

Sir, — Referring to your inquiry on page 55 of the Met. Mag., con- 
cerning the above, the following definition, accompanied by a quota- 
tion from Musschenbroek, appears in the Encyclopaedic Dictionary 
(Cassell and Company, Limited) page 615, where it is classed 
amongst obsolete words : — 

Bolis (pi. bolides). [Lat. holis, from Gr. BoWs (bolis) — anything 
thrown, a missile, a javelin ... a flash of lightning.] 
Meteorology : A fire-ball dashing through the air, followed by 
a train of light. 

" Bolis is a great fiery ball, swiftly hurried through the air, 
and generally drawing a tail after it Aristotle calls it 
capra. There have often been immense balls of this kind." 
— Musschenbroek, 

I am, yours faithfully, 

GEORGE REDPATH. 

16, Primrose-streety Leith, June Ist, 1894. 



ROYAL METEOROLOGICAL SOCIETY. 

The monthly meeting of this society was held on Wednesday 
evening, the 16tli instant, at the Institution of Civil Engineers, 
Westminster ; Mr. R. Inwards, F.R.A.S., President, in the chair. 

Mr. W. Ellis, F.R.S., read a paper " On the relative frequency of 
different velocities of Wind," in which he discussed the anemometer 
records of the Greenwich Observatory for the five years 1888 — 1892, 
with the view of ascertaining the number of hours during which the 
wind blew with each of the different hourly velocities experienced 
during the period. The results of this discussion show that the 
wind blew for the greatest number of hours with the hourly veloci- 
ties of 10 and 11 miles. 

Mr. W. Marriott, F.R.MetSoc, gave an account of a series of 
observations on the "Audibility of *Big Ben'' at West Norwood," 
which he had carried on for a period of five years. The Clock 
Tower at Westminster is 5J miles distant from the point of observa- 
tion, in a north-by-west direction. The large bell " Big Ben " was 
designed by Lord Grimthorpe, and cast in 1858 ; its weight is about 
14 tons ; it is 9 ft. 5| in. in diameter, and 9g in. in thickness ; its 
tone being E. The observations were 976 in number, and were 
made at the hours of 9 a.m. and 9 p.m. The bell could be heard 
more frequently in the evening than in the morning, and on Sun- 
days it was more frequently audible than on week-days. The 
direction of the wind most favourable for hearing "Big Ben," was 
between West and North. The observations were also discussed in 
relation to temperature, moisture, cloud and barometric pressure. 

A paper by Mr. A. W. Moore was also read on " Earth Tempera- 
tures at Cronkboume, Isle of Man, 1880—1889.'' 
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OLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE. DECEMBER, li 



Uolta 

Ovi of Oood Uo 

Mrmritiui 

OtOcatta 

OBylon.OolombD. 

Kitbaam, 

Ai^aUt 

*Jnv 

WtWnttoH 

Awklmil 

Trinidad 

Toronto 

Manitolu, WinVi'i 
BriUnh ColuniWa 



Rkuaxks. 

Malta. — Adopted mean temp. 56''-3; nie»n hourly velocity of wind 93 miles. 
Thunderstorms on 6 days, and lightning on 6 other daya ; hail on 3 d>ys. Rainfall 
donble the average. The montb wbs nnuaually cloudy, with less than the average 
amount of wind. J. F. DoBSOH. 

if auriiii'*.— Mean temp, of air 0°-5 below, of dew point l''^ helow, aod rainfall 
3'6Tin. below, their respective averages. Mean hourly velocity of wind S'8 milei, 
or 2-0 below average : extremes, 21-4 on Uth, and O'O on 27th and 30th ; pre- 
vailing direction, KS.E. to E. by N. Thunder on 22Dd, and lightning on 24th. 

C. Mblsbuu, F.RS. 

Ceylon, Coloubo. — Lightning was seen on the let and 24th ; thunderstorcm 
occurred on 6 days. D. G. Mantill. 

Af6lbounu,.—Uail oo the 15th; lightning on the 5tb and lltb ; thuitderstonnii on 
the 25th. R. L. J. Ellery, F.RS. 

Adelaide. — Mean temp. 0'-4 above the average of 36 years. Rainfall -21 in, below 
the average. C. ToDB, F.R S. 

iS^rfiw^.— Temperatare theaameae the average of 35 years ; hnmidity3^'8 lessthu 
the average ; rainfall 1 -14 io. less than the average. H. C. RcsaeLL, F.ELS. 

WeUiTU/lon.— Rather showery weather during the month, though the total raioftll 
was l^Mio. below the average. Prevailing winds S,E. aod N.W., genenily 
moderate. Mean temp, l"'! below average. Slight earthquake on 0th. R. B. Oosi. 

Auckland, — A warm, moist month, the rainfall being nearly twice the avenge; 
otherwise there were no exceptional features to record. T. F. ChbisiiuI'. 

Jamaica. — Mean hourly velocity of wind 2'1 miles ; prevailing direction S.8.B. ! 
greatest number of miles per day, 119; least, 21. Rainfall considerably above tiM 
average both in Kingston and the Island generally. K. JoHKMWt 

Ti)iNiDAi).~Bsaaudl 2 '42 id. kbove the average of 30 years. J. H. EaK' 
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SUPPLEMENTARY TABLE OF RAINFALL, 

MAY, 1894. 

[For the Counties, Latitudes, and Longitudes of most of these Stations, 

see Met, Mag., VoL XIV., pp. 10 & 11.) 



Div. 



IL 

f f 
>» 
»f 
»f 

in. 

>» 
»» 
>» 

f> 

IV. 

>» 
f* 
f • 
f > 

V. 

»» 
>> 
f* 
f f 
*f 
ff 
*f 
»> 
f > 

VI. 

f> 
>) 
II 
ft 
») 

VII. 

ft 
II 

nil. 

II 
II 

IX. 

*i 
II 

X. 

II 

fl 

XI. 

11 
II 
11 



STATION. 



Total 
Rain. 



Dorking, Abinger Hall. 

Birchington, Thor 

Hailsham 

Ryde, Thombrough 

Ems worth. Badlands ... 

Alton, Ashdell 

Oxford, MaffdalenCol... 

Banbury, Bloxham 

Northampton, Sedgebrook 

Alconbury 

Wisbech, Bank House.. 

Southend 

Harlow, Sheering 

Colrhester, Lexden 

Rendlesham Hall 

Diss 

Swaffham 

Salisbury, Alderbury... 

Bishop's Cannings 

Blandford, Whatcorabe. 
Ash burton, Holne Vic. . . . 
Okehampton, Oaklands. 

Hartland Abbey 

Lynmouth, Glenthome. 

Probns, Lamellyn 

W«»llin><ton, SunnysMe.. 
Wincanton, StowellRec. 
Clifton, Pembroke Road 

Ross, The Graig 

Wem, Clive Vicarage ... 
Cheadle, The Heath Ho. 
Worcester, Diglis Lock 
Coventry, Coundon ... 
Ketton Hall [Stamford] 

Grantham, Stainby 

Homcastle, Bucknall ... 
Worksop, Hodsck Priory 

Neston, Hinderton 

Lancaster, Rose Bank... 
Broughton-in-Fumess . . 

Ripon, Mickley 

Scarborough, South Cliff 
£!a8tLayton[Darlington] 
Middleton, Mickleton.. 
Haltwhistle, Unthank.. 

Bamburgh 

Keswick, The Beeches... 

Llanf rechf a Grange 

Llandovery 

Castle Malgwyn 

Builth, Abergwessin Vic 



m. 
2-21 
8-17 
1-61 
1-18 
1*05 
2-21 
1-86 
1-48 
1-40 
1-27 
1-66 
1-58 
1-74 
1-74 
2-11 
2-86 
2*41 
1-67 
1-60 
2*82 
2-96 
8-85 
3-03 
2-29 
2-46 
2-04 
2-13 
1-94 
2-96 
2-66 
2*89 
2-89 
2-81 
•27 
•69 
•32 
•84 
•99 
2-86 
3^94 
1-87 
1-73 
2^39 
2-24 
8*29 
2 04 
4-73 
2^71 
3^26 
3-67 
4-81 



!■ 

1" 

1 

1 

1 



Div. 



XI. 



>i 
II 
II 
»» 
XIL 

II 

xiii. 

XIV. 
XV. 

xvi. 

ti 
II 

xvii. 



XVIIL 

II 
II 
tl 
II 

XIX. 

tl 



STATION. 



It 

XX. 



It 
II 
l« 
II 
II 
I* 

XXI. 

It 
II 

xxii. 

II 
II 

xxm. 
II 
II 
11 
11 
fl 
11 
ft 



Rhayader, Nantgwillt.. 

L«ke Vyrnwy 

Corwen, Rhug 

Carnarvon, Cocksidia ... 

I. of Man, Doufflas 

Stoneykirk, Ard well Ho. 
New Galloway, Glenlee 
Melrose, Abbey Gate . . 
N. Esk Res. [Penicuick] 
Edinburgh, Blacket PI.. 
Glasgow, Queen's Park. 

Inverary, Newtown 

Islay, Gruinart School.. 

Dollar 

Balquhidder, Stronvar.. 

Ballinlai^ 

Dalnaspidal H.RS. ... 

Keith H.R.S 

Forres H.R.S 

Fearn, Lower Pitkerrie. 
Loch Shiel, Glenaladale 
N. Uist. Loch Maddy ... 

Invergarry 

Aviemore H.RS. ...... 

Loch Ness, Drumnadrochit 

Invershin 

Scourie , 

Watten H.R.S. 
Dunmanway,Coolkelure 
Fermoy, Gas Works ... 
Killarney, Woodlawn ... 
Tipperary, Henry Street 
Limerick, Eilcornan 

Ennis 

Miltown Malbay 

Gorey, Courtown House 

Athlone, Twyford 

Mullingar, Belvedere ... 
Longford, Currygrane... 
Gal way. Queen's Coll... 
Crossmolina, Enniscoe.. 
CoUooney, Markree Obs. 
Ballinamore, Lawderdale 
Lough Sheelin, Arley .. 

Warrenpoint 

Seaforde 

Belfast, Springfield 

Bushmills, Dundarave... 

Stewartstown 

Buncrana 

LoughS willy, Carrablagb 



t«««*«««a 



Total 
Rain. 



4-73 
8*86 

3**65 

4^19 

2-90 

:3-26 



63 
35 
20 
28 
65 
•84 
2-37 
3-08 
2^07 
3-81 
6^63 
3-22 
3 52 
6 •33 
2^44 
2^54 
3-03 
3^65 
2-11 
3 96 



4 
2 
1 
2 
2 



16 
66 
36 
77 
31 
2-06 
3^90 
3-80 



05 
51 
35 
78 
90 
4^46 
2^81 



2-46 
2-76 
2^91 
3^30 
2^05 
2-45 
2-95 
2^37 
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MAY, 1894. 



TEMPERATURE. 



XT. 
XVI. § 

xvii. i 

c 

xvni i 

XIX. 



XXII. 
XXIl'l 



London (Camden SqnftTB J ... 
Maidstone (Hunton Coart)... 1 

Strath field TurgisB 

HitoTiin 

'Winslow (Mdington) ,. 

Bury St. Bilmunds (Weatley) S 

Norwich (BrandBll) S 

Weymouth( Lang ton Hertiiig) 1 

Torqoay (Cary Greau) ' 

Polapit Tamnr [LsuncBston].. 

Stroud (Upfieltl) 

Church8tretton(WoolatBaton) f 

Teiibury (Orleton) ' 

Leicester (Barkbv) 

BoaWn 

HealevHallflickhiil] 

MancIieBtBr(PiymoathGroyi 
Wetharby (Kibaton Hall) . 

SkiptoD (ArnclitTe) 

Hull (FearaonPiirk) 

Newcastle (Town Moor) .... 
Borrowdnle (Seatbwaite),.., 

Cardiir(Ely) 

Haver ford nest 

AberysCwith, GogerddBii.... 

LlHDdudno 

Cargen [Dumfries] 

Jedburgb (Sannyside) 

Colmonell 

Loohailphead (Kilmory) ... 

Mn]l (Qniriiih) 

Loch LeTen Sluicea 

Dundee ( Eaatem Necropolis) ' 

Braeniar 

Aberdeen CCranford) 

Sttatbconan [EJesuly] 

Glencarron Lodge 

Cawdor [Nairn] 

Dunrobiu 

S. Ronaldaay (Roebenry).... 

Darrynane Abbey 

Waterford (Brook Lodge) . 
O'Briensbrldge (Ron) 
Carlow (Browne's Hill) ..... 
Dublin (FitzWilliara Square) 1 

Ballinaslofl ' 

ClifdeD(Kylemore) 

Waringatown 

Londonderry (Creggau Res.). 
Omagh(Edenfel) 

a And 26. b And 21. < 
-f-Sbowa that tbe bll wu above t1 



+ 2 
B + 1-15 



1 1 — ttirtvX'»»k\Aj«i"A. 
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METEOEOLOGICAL NOTES ON MAY, 1894 

Abbiuetiatioks.— Bar. for Barometer ; Ther. for Thermometer ; Max. for Maximum ; Min. for 
ICnimmn; T for Thunder ; L for laghtning ; T 8 f or Thunderstorm ; £ for Rain ; H for Hail ; 
8 ten Snow. 

ENGLAND. 

Strathfield Turgiss. — The month of May retained its fickle character, 
with a temp, rather below the average. The severe paroxysm of cold on the 
2l8t and 22nd was most disastrous to vegetation, catting down everything ta 
the ground, and killing all the young shoots of ash and laurel ; the potatoes 
also suffered greatly. T on loth, 28th and 29th ; L and T on 30th. 

Addinoton. — A rather cold month, with a moderate B. Up to the 20th 
there was the prospect of abundant crops of fruit of all kinds, but a sharp 
frost on the morning of the 21st changed the appearance of things. Currants 
and gooseberries (the Utter quite large) were much injured. All the first 
blossom on strawberries was destroyed, and young shoots on many trees were 
cut quite back. Plums, pears and apricots escaped. Distant T on the last 
three days of the month. 

Bury St. Edmunds. — The month was chiefly remarkable for the sharp frosts 
of 2l8t and 22nd ; the exposed thermometer here fell to 28^, but it was much 
colder in the valleys. Vegetation was greatly damaged ; potatoes, beans and 
ash trees quite black ; barley turning yellow from the frost and cold. Vegeta- 
tion much retarded, and at the close about as forward as usual. T on 10th, 
26th, 28th, 29th, 30th and 31st ; H and 8 on 26th. 

Langton Herring. — A cold month, and the weather very unsettled. Mean 
temp, at 9 a.m. (51^ '6) 2^ '4 below the average, the mean min. and mean max. 
being very nearly the same as those of the preceding month. From the 19th 
to the 23rd inclusive it was very cold, frost slightly damaging vegetation, and 
the weather being quite wintry. Solar halo on the 25th ; T on the 26th. 

Torquay, Gary Green. — Rainfall '14 in. greater than, and rainy days 
exactly, the average. Mean temp. 0'''9 below the average. Amount of sun- 
shine, ^3 hours 50 mins. , being 3 hours 30 mins. below the average. 

Stroud, Upfield. — Frost on the 20th — potatoe tops touched, fruit destroyed, 
and much damage done in the valleys. T heard, and H storm in afternoon, 
on 29th. 

WooLSTASTON. — The earlier part of the month was genial and growing, but 
on the 20th it became very cold, with sharp frosts on the grass, doing great 
injury to the crops and the early vegetation. Violent H, with T, on the 26th, 
and again on the 28th, 29th and 30th. Mean temp. 47^*4. 

Tenbury, Orlbton. — A very cold, unseasonable month, with a mean temp. 
3° below the average, though not so cold as in 1885 and 1887. Severe frosts at 
the end of the month — particularly on 20th, 21st and 28th ^did much damage 
to potatoes, fruit, &c. T on 26th, 28th, 29th, 30th and 31st. ; H on 26th and 
28th, and L on 26th. 

Lbicbstbr, Barkby. — A cold month, with heavy T during the last week. 
Mean temp. (49*5) lower than that of April. The frosts of 21st and 22nd were 
very destructive, '02 in. of B. which haa fallen just before, being turned into a 
coating of ice. 

Boston. — Sharp frosts on the 21st and 22nd, which did a great deal of harm 
to the early potatoes, strawberries and fruit trees. 

Manchester, Plymouth Grove. — The coldest May experienced since 
observation commenced 27 years ago, with the one exception of May, 1885, 
when the mean temp, was 49^ '0. The temp, on grass fell to 25^ on the 20th 
and 21st, and to 28^ on the 24th, and considerable damage was done to fruit 
and vegetation. T and L on the 29th ; TS and H shower on the 30th. Mean 
temp. 49° 1. 

WALES. 

Havbbfordwest. — May commenced fine, but with a much reduced tempera- 
ture from the preceding month. The wind blew with great force on the night 
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o[ the 3rd and on tha 4th. It was generBlly dry, oool and fine up till tl 
when an exceedingly wet period eet in, and between that date and the J|| 
more K fell than in the mouths of April, May and June, 1893. Thiaatiiutdp 
vegetation amazingly in conjunction with Rne saoligbt and warm lemp., 1) 
severe oheok set in on the 20th, after a day of unusual warmth, and 1 
winds, with clear sky, and low uight temperatures prevailed t " " 
The laat four days were wet. 

Qdoekddan. — ^Very cold throughout the month, with S and H Btorms a 
■harp frojita, doing much damage to all regetation, 

SCOTLAND. 

Cakoen'. — The mean temp, of the month (46'''fl) is S^'H lielow the ar< 
for May. Rather severe frosts occurred on the 21at, 22nd, 23rd, and 24^ 
great damage waa doue to vegetation. All early potatoes were frosted j 
and much damage done to grass lands, young shoots of trees, &< ~ 
shrubs, &c. With the exception of I8B5, when the mean temp, was 4 
is the coldest May since obsarvatiooa commenced 34 years since. "" 
for the first five months of the year is 8'07 in. above the average. _, 

winds prevailed for 23 days. T8S ooonrred on ITth, 21st, 29th, 30t£ 
Slst. B and H fell on the 20eh, 21at, aud 2Tth. In every respect itwuL 
worst May for many years. Slight earthquake shook on 16th. Very briS 
meteor at 8.15 p.m. on 18th, travelling from N.W. to S. ; it separated inW 
parts, leaving a long train of light distinctly seen, though it was bright j 
Kght. 

Jbdburor. — The weather was moat nngenial. The wiud after the 81 
one BKception, was either N., N.E., S.E., or K. The frost that began niM 
20Eh injured potatoes, bush and tree frnit, and beech, sycamore, spruce, and* 
shoots. Vegetation made little progress duriue the month. 

Mpll, Qdinish.— Frost on night of 19th blackened potatoes and ] 
growth of trees, &.a, I, L, and H on 30th. 

Braeuar. — A very cold month, and night froata very damaging. 
135 honrs 40 minutes. On the 22nd tha tamp, on grass fell to 17", a 
were aeen nearly five inches long. 

B^EHESRY. — A very cold and unsettled month throughout. Mean temp. 41 

IRELAND. 

Darrtnane Abbbt. — A very cold, nngenial mouth, with a few \ 
at the beitinaing. Vegetation very backward. 

WaTKhiiord. BhOoK LuDiiK.— Froat on tha 21gt, 22nd, and 23 , 
blackened potatoes, maogolds, heliotropes, beans, ^c. The white 
blossomed in tha moat wonderful manner this year. The ash ti 
late coming into leaf. T, L, and heavy H on 29th. 

O'BRlfiNBEBlDoK, RosS.— Generally, a cold and nngenial month, 
showera frequent. Sharp frosts on 30th, 21st, and 22nd. 



than May. The mean temp. (49° 2) was aotualiy lower than that 
nearly one degree, and was I'-o below that of &lay, 1S93, being fourth iJ 
of coldness in the past 30 years. A solar halo was seen on the "' 

winds were noted on as many as II days, attainingtiie force of a _ 

leth. T was heanl on the 15th, 29th, and 30th. H fell on the 7th, 20th, and A 
28th. 8 and sleet on the 20th. Foggy on the 16th, 17th, and 23rd. 7 

EoENFEL.— A harsh, unnatural, unsatisfactory month, with rainfall abov^ I 
and temp, below, the average, destroying much of the bright promise of ApriL 1 
There waa froat of more or less severity on nine nights in the latter half of th« | 
month, that of the night of the 21st having been more daatrnctiva in its effecti J 
than any frost in May for over 30 years. An unusually luxuriant and prolifio ' 
vegetation of leaves and flowers was caught at its tenderest period, aud plants 
of all kinds, including young hardy trees and even grass, received a check from 
whioh some wilt never recover, and the rest not during this year. 
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THE MAY FROST OF 1894. 
We revert to this Bubject not only because of its importance, and 
because we wish to insert two paragraphs which were crowded out 
last month, but because Mr. Haiold Smith quite rightly criticises 
our statement in Section (4), p. 72. We aay " quite rightly," because 
he qaotes facta in support of hia views ; and it is only by criticism 
that truth can be elicited. We may have been wrong in assuming 
that the cause was identical throughout the country, but we think 
that the data in our last prove that Mr. Harold Smith's explanation 
will not do genenJly. He speaks of a " very strong, cold, and very 
dry N.E. wind," but the Rev. H. A. Boys, who got up at 3.20 a.m. 
on purpose to see what was going on, says, on page 67, " the air was 
wonderfully bright, keen and still." We think that Mr. Smith will 
be interested in Mr. Slade's report from Beckford ; and for the 
present leave the sabject, with the suggestion that it is probably not 
too late even now to ascertain for the vicinity of Kenley the relative 
damage at various heights above sea level, and at places exposed to, 
and sheltered from, N.E. winds. If Mr. Smith, or the " Croydon 
Microscopical and Natural History Club," will undertake this, we 
shall be happy to place a page or two at their disposal to report ths 

result. 

Te the Editor of the Mtleorahgieal Magaziite, 

Sir, — In your " Comment No. 4 " you attribute the damage done by 

the May Frosts to the radiation of the heat into space, which was 

facilitated by a clear sky and is proved by the grass temperatures. 

Here the values were : — Mmimuin 

Steveniion aluid. Otua. 

May21at, 1894 30° 27° 

„ 17th, 18»1 30° 26' 

,, 12tb, 1888 31° 240 

In 1894, with a difference of 3° between the stand thermometer 

and grass, an unprecedented damage was done ; in the two other 

years only slight damage. 1888 and 1891, had, however, both been 

preceded by cold Aprils, and the differences were 4° and 7°. 

On May lat, 1892, min. on Btand 31°, on grosB 24° 

• . .. 7tli, „ „ „ „ 26", „ „ 18° 

April, 1892, was warm — the differences in May, 1892, 7° and 8" 
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and still no extraordinary damage — but the earliness of the date& 
may partly account for that. 

I think that the damage at Kenley is proved by the above not 
to have been due to radiation alone ; a difference of only 3° does not 
point to so clear a sky with us, and yet our hardy English trees 
(Yews, Ashes, Maples and even Oaks) have suffered in a manner I 
never saw before. 

There was one feature in the 1894 frost you do not mention in 
your comments, which is the prevalence at the time, of a very 
strong, cold and very dry North-East wind. I am of opinion that 
that wind was the criminal who robbed us of our garden stuff and 
spoiled the beauty of our trees. On all the other occasions I have 
quoted above, the air was comparatively calm. 

Probably, first, radiation causes on the foliage a deposit of hoar 
frost. Second, the sun rises early and melts the hoar frost. Third, 
the wind blows strongly into the damp foliage, and causes a very 
rapid evaporation and consequent lowering of temperature in the 
foliage and young shoots, and to this third cause in my opinion the 
damage is due. 

As an instance of what a cold N.E. wind can do, I relate the fol- 
ing : — In our garden at Hull, we had a small fountain ; one winter's 
morning looking out, I saw large icicles hanging from the upper 
basin. I, of course, thought there had been a sharp frost, but on 
consulting the thermometer there had been no frost either on the 
stand or on the grass. At the time this occurred a strong dry N.E. 
wind was blowing, and the only cause I could assign for the forma- 
tion of the icicles was the rapid evaporation caused by the cold, dry 
wind and consequent abstraction of heat from the trickling water. 
If the wind could do that, I think it could also cause the damage to 
vegetation that occurred last month. Please also note air tempera- 
tures are mild comparatively to some recorded and yet the damage 
occurred. Yours sincerely, 

Inglesidcy Kerdey, Surrey, l^th May, 1894. HAROLD SMITH. 

To the Editor of the Meteorological Ma^/azine. 

Sir, — Your statements as to the relative severity of the May 
frosts of 1891 and of this year are borne out by the state of the foliage 
as seen m travelling between Northallerton and Newcastle. At most 
spots on that line there is a good deal of brown, yet at least some 
green tinge is on almost, if not quite every tree ; whereas in 1891, 
many beeches were perfectly brown, the nipping being much moffe 
severe in that year. In Cleveland, too, the nipping is very slight ; 
while in 1891 it was severe. Yet the damage to the fruit crop is 
much greater than in 1891. 

In the Swindon district the foliage is almost as much nipped as 
on the North-Eastem Railway, but I was not in that part in 1891, so- 
cannot compare the two years there. 

T. W. BACKHOUSE. 

Sunderland, July 1th, 1894. 
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Bbckfobd, Gloucestisr. — The frost has done immense damage ; early pota- 
toes and kidney beans are practically destroyed ; plums, strawberries and early 
peas that were either in blossom or pod have suffered severely, and what on 
May 20th promised a very good crop, may now be expected to yield less than 
half an average. The spring-planted beans in the fields, which were half a yard 
high, bent their heads to nearly touch the ground, and some of the stalks were 
cracked. This cannot fail to have a bad influence on the crop at harvest. 
Cherries and apples are also damaged ; in short, all kinds of fruit and vege- 
tables have suffered more or less from the severe frosts of May 20th — 22nd. 

The frost was confined entirely to the valleys and low-lying districts near the 
rivulets and watercourses. Beckford is 120 ft. above the level of the sea. At 
Grafton, which is 200 ft. above sea level, scarcely any damage was done ; in 
one or two patches of potatoes only just the tops of the haulm was nipped, and 
at 30 ft. higher, at the upper end of the village, there was no trace of a frost 
having occurred. At Cobbler's Quarry, an elevation of 520 ft., the potato 
haulm and kidney beans exposed to the full blast of the cold north-easterly 
winds were not even touched by frost. At the Overbury allotments, 330 ft. 
above sea level, no damage was done ; but at the lower end of the village, 
which is the same elevation as Grafton, just the tops of a few patches of pota- 
toes were scorched. 

A line drawn at 230 ft. above sea level — or, what is more to the purpose, 
100ft. above the level of the brook in the valley— would represent the limit of 
the frost. Above that line no damage was sustained ; below that line every- 
thing in the shape of fruit and vegetables is more or less affected, the destruc- 
tion increasing in intensity the nearer the watercourses, where it is indeed 
lamentable. —Report for week ending May 24cth, by Mr. F. Slade, 

Effects of the Frost. — Reports from many counties in England and 
Scotland testify to serious damage having been done to tender crops by the 
frosts which occurred at the beginning of last week. The tops of potatoes 
were blackened in fields and gardens, and in many cases were killed quite down 
to the ground. French beans were destroyed, and early peas nearly or quite 
fit for picking were badly injured, while other crops in market gardens were 
more or less damaged. Early swedes and other turnips, just up, are reported 
by the North British Agriculturist to have been destroyed in Scotland. Some 
kinds of fruit, too, suffered a good deal in exposed situations from frost, while 
hailstorms were still more destructive in some parts of the country, cutting the 
fruit off the trees, and almost stripping them in the worst cases. Where straw- 
berries were forward in the berry stage, as in Kent and other parts of the 
South, they were spoilt, and hop bines in exposed plantations were injured. 
Even such forage crops as clover, sainfoin, and vetches were affected in many 
places. Some of the injured crops will recover, while others, such as French 
beans and turnips, have been quite destroyed. Potatoes will grow fresh tops, 
but will be put back a good deal by the necessity of making a fresh start, and 
will yield badly in the end, or, at any rate, much less than they would have 
produced if no damage had been done to them. The misfortune is exception- 
ally partial in its coincidence. The frost was mainly a wind frost, and, there- 
fore, it was most felt in exposed situations ; but it was a white frost in some 
parts of the country, and there its results are as serious in low-lying damp 
places as where the wind swept over the land without check. On the other 
hand, many a sheltered garden escaped injury entirely, and a smaller propor- 
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tion of fields and fruit and hop plantations. Apart from the frosts, the 
weather during the month now nearly ended has been cold and altogether 
unpropitious to vegetation, so that the farm outlook has deteriorated in a 
marked degree. Most of the white-straw crops have now assumed a sickly 
colour, and peas and beans have suffered quite as much as a rule. Even the 
hay crop, of which high hopes were raised a month ago, will be much smaller, 
as well as less satisfactory in quality, than it was expected to prove. Only the 
hardy varieties of herbage have been able to make much headway during this 
very unseasonable month of May. Warm weather immediately would do a 
great deal to restore the hopeful prospects of the early period of spring, but 
even another week of such low temperature as has been lately experienced 
would go far towards destroying the hope of a good harvest. — Standard (re- 
printed in Hereford Times of June 2nd). 

Strawberries in 1894. — The season of 1894 has in this locality but one 
word to describe it— disaster. The greater number of varieties were in full 
bloom when we experienced a frost, which not only registered 10^ at 3 feet 
from the grass, but which lasted for at least six hours. The consequence was 
that not only the expanded blooms, but also the majority of the unopened buds, 
were destroyed, and the few blooms which survived this ordeal have been pre- 
vented bringing their fruit to perfection by the extraordinary hot weather and 
parching winds which have prevailed during the past three weeks. — A. H. 
Pearson, Chilwell, Notts, in Journal of Horticulture. 



ROYAL METEOROLOGICAL SOCIETY. 

The closing meeting for the session of this society was held on 
Wednesday, June the 20th, at the Institution of Civil Engineers, 
Great George-street, Westminster, Mr. R. Inwards, F.R.A.S., 
President, in the chair. 

Mr. R. H. Scott, F.R.S., read a paper on " Fogs reported with 
Strong Winds during the 15 years 1876-90 in the British Isles." 

In a paper read before the society in June, 1893, the author drew 
attention to the instances of fog occurring with forces of wind of 6 
and upwards on Beaufort's scale, and the present paper gives the 
results of an investigation of the conditions under which these fogs 
occurred. 

Firstly, the distributions of pressure under which these fogs were 
reported were examined, in order to learn whether they were 
cyclonic or anticyclonic. 

Secondly, the actual weather reported on each occasion was noted, 
whether simply " f," or qualified by any other letter, such as *' o " 
<( u " " d '* " f " —overcast, ugly, drizzle, and fog. 

Thirdly, the temperatures were extracted not only for the hour at 
which the fog was reported to have been present, but also the 
maximum temperature for the 24 hours to which the observation 
belonged. 

Fourthly, the rain was extracted for the preceding and the 
succeeding days, except in the case of the 6 p.m. fogs, where only 
the rain reported at 8 a.m. next morning was tabulated. 
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It should be remarked that these fogs do not occur with typical 
anticyclonic conditions inasmuch as a wind force of 6 (Beaufort 
scale) impUes steep gradients, and these are incompatible with an 
anticyclone. The fogs can occur only on the outskirts of the anti- 
cyclone, and as usually cyclones press rather closely upon anti- 
cyclones, it was often difficult to decide to which system the reported 
fog properly belonged. An attempt was, however, made to form a 
judgment on each case, and the accompanying table shows the nuih- 
ber of the fogs attributed to each category and referred to winds 
from different quadrants. 

The total number of strong wind fogs dealt with was 135 : — 



Winds from 


Cyclonic. 


Anticydonio 

or 

doubtful. 


TotaL 


N. to E.N.K. 
£. to S.S.E. 
S. to W.S.W. 
W.to N.N.W. 


7 
13 
81 

7 




5 

14 

••••• O ••••• 


7 
18 
95 
15 




Total 108 


27 


135 



It need scarcely be said that in general no precipitation occurs 
with ordinary fogs. In the case of the strong wind fogs, this is far 
from being a correct statement, although it is the predominant condi- 
tion of those classed under anticyclones. Of the 27 cases of the 
latter class of fog, 21 were dry, or at least unaccompanied by as much 
as O'l in. of rain. Of the 108 cases classed as cyclonic fogs, only 30 
were dry to the same extent, and 78 were either accompanied with, 
or followed immediately by, rain (sometimes heavy) and in 18 cases 
exceeding half-an-inch. It it therefore evident that the majority of 
these fogs are essentially wet fogs. 

All the cases were picked out in which the temperature at the 
time the fog was reported, either agreed with the maximum for the 
day or fell only 1" below it. 

Of the 27 anticyclonic fogs, 1 1 fulfilled this condition, and of the 
108 cyclonic fogs 61 fulfilled it. Accordingly, out of 135 fogs, 72 
or 54 per cent., occurred with temperatures either agreeing with, or 
very close to, the maximum for the day. 

It appeared interesting to examine into the relation of these 
strong wind fogs to storms. They sometimes occur with actual gales 
and there were 11 such instances among the fogs classified as 
cyclonic. No fewer than 25 cases are put down as " preceding severe 
gales." That fogs sometimes occur just before gales is well known, 
They are frequently only the last dregs of a regular anticyclone 
fog to be dispersed by the incursion of the gale. 

The overwhelming majority of these cyclonic fogs with South- 
westerly winds — 81 out of 108 — and their much greater prevalence 
on the south-west coast (Scilly, Pembroke, Prawle Point) than else- 
where, points distinctly to their marine origin. They come in to us 
from the Atlantic Ocean. 
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They are apparently very thick mist, or very dense rain, and in 
the author's opinion, should not receive the name of " fog," but 
that of " mist/' 



Captain Wilson Barker said that there is a well marked area 
between cyclones and anticyclones where fog may be expected and 
is, with a falling barometer, a good prognostic of wind. 

Captain Tissard would have liked some observations at sea to be 
included in the paper, and thought that more precise definition of 
fog was wanted ; many instances in the paper of fog and drizzle 
would have been described by seamen simply as dirty weather. 

Mr. Charles Harding agreed as to the great need for definitions of 
fog, mist, &c., and referred to the prognostics of fog in the United 
States, based on the distribution of pressure and the direction of 
the wind. He thought that as most of the stations reporting the 
fogs were on the coast, the temp, of the sea would be an important 
element. 

Mr. Gaster, in referring to the definitions of fog and mist, said 
there were two classes of phenomena which obscured luminaries. 
One with low temp., dry air, calm and no sensation of drops of 
moisture ; the other with low barometer, high temp., strong wind 
and wetness — the only characteristic in common being the obscura- 
tion. He thought it most necessary that the two should be dis- 
tinguished. 

Dr. Marcet thought the most striking fact was thai) the fogs 
referred to occur so frequently with the max. temp, when one would 
not expect condensation. 

Mr. R. H. Curtis spoke of the confusion between London and 
country fogs, the irritating properties of fog being entirely due to 
town products, dry fogs being confined to towns, while country fogs 
are all more or less moist. 

Mr. Symons referred to the great differences of opinion expressed 
in the previous discussion as to the definition of fog, mist, haze, and 
raised the question of the adoption of some measure of the intensity 
of fogs, asking whether two objects at different distances but sub- 
tending the same angle would be equally obscured. 

Mr. H. N. Dixon said that on land dust nuclei and a saturated 
atmosphere were necessary for the condensation of mist, while at sea 
saline particles in the air would induce a fog or mist when the air 
was not saturated. 

Mr. Scott, in replying, said that the Meteorological OflSce was not 
responsible for any definition of fog, but that the paper was based sim- 
ply on the reports of the observers. The limits of an adjoining cyclone 
and anticyclone are absolutely undefined, and it is at times impossible 
to state in which a given fog area should be included. As a rule 
observations were not commenced till the vessels were far from land, 
so that no records at sea were available for the paper. At Kew 
observations had been made for some time on the visibility of objects 
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at various distances, but the results were affected enonnously by 
variations of illumination and by the direction of the sun. 

Mr. R. H. Curtis, F.RMetSoc., read a paper on "Some 
characteristic features of Gales and Strong Winds.*' After calling 
attention to the unsatisfactory state of anemometry, and after 
describing the "bridled'* anemometer at Holyhead, Mr. Curtis 
stated that the greatest force of an individual gust which he had 
met with, was registered in December, 1891, and amounted to a rate 
of 111 miles per hour, which with the old factor would be equivalent 
to a rate of about 160 miles per hour. Gusts at a rate from 90 to 
100 miles per hour have many times been recorded, but the usual 
limit for gusts may be taken to equal about 80 miles per hour, 
which on the old scale would be equivalent to about 120 miles per 
hour. Gales and strong winds differ in character very much, and as 
the result of a prolonged study of their general features as recorded 
by the bridled anemometer, the author has been able to group them 
into three general classes. 

The first class comprises those gales which are essentially squally 
in character — in which the gusts constitute the main feature of the 
gale. In such a case the squalls and lulls alternate very rapidly, 
and indeed the wind is never constant in force for many seconds 
together. Usually it oscillates over a range of perhaps 10 or 20 
miles at a mean strength of perhaps 40 miles per hour, but every 
now and again it bursts out with a velocity of perhaps 40 or 50 miles 
an hour above the average, and after a few seconds sinks to a rate of 
10 or 20 miles below it. This is certainly the most usual character 
of the gales experienced on our coasts, although they vary immensely 
as regards the strength and frequency of the gusts and lulls, and also 
as to the average velocity which may be called the " normal of the 
gale." 

The second class of gales is that in which the velocity of the 
wind is tolerably steady, much steadier than in the first. The 
" normal " of the gale covers a much smaller range, perhaps not 
more than a rate of five or six miles per hour, and the squalls are far 
less severe ; and I have noticed that generally they are not accom- 
panied by lulls falling much below the *•' normal," or if the lulls are 
frequent then the squalls above the " normal " are comparatively 
few. This is a rather curious feature, but I have noticed it in several 
cases. 

The third class should perhaps have been the second, inasmuch as 
it is a distinctly squally variety of gale. But the characteristic by 
which it is distinguished is peculiar. The record made by the 
anemometer has two " normals," connected by a lighter band of shad- 
ing. Indeed the gale appears to be made up of two series of rapidly 
succeeding squalls, the one series at a comparatively low rate of 
velocity, the other at a much higher one, the wind force shifting 
rapidly and very frequently from the one series to the other. 
On looking carefully over the records, tbe autiiOT ioxmdi^ ^i\«^- 
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times very distinctly marked, a long pulsation in the wind force 
which recurs again and again with more or less regularity at interyal& 
of perhaps 20 minutes or half-an-hour in some cases, and in others 
at longer intervals of about an hour, more or less. 



SUN SPOTS AND AIR TEMPERATURE. 

To the Editor of the, Meteorological Magassine. 

Sir, — AB.M. is persevering. He now, in your number for April, 
suggests, in regard to sun spots and air temperature, a difference in 
the summer and winter effects, and thinks that I have assumed that 
these must necessarily be similar. Not at all. The essence of my 
comparison was that January was compared with January, February 
with February, and so on. This should bring out any possible 
different effect at different seasons of the year. But to save space I 
did not, in the communication printed in your March number, give 
all the figures that might have been presented. Of the four columns 
of temperature there included, two refer to sun spot minima, and 
two to sun spot maxima, equally distributed, and therefore all equally 
representative (as regards sun spot influence) of the complete period 
discussed, 1763 to 1892, no monthly mean depending on less than 
five epochs of minima or maxima. I there compared Min. No. 1 
with Max. No. 1, and Min. No. 2 with Max. No. 2. I now repeat 
these, giving in addition comparison oi Min. No. 1 with Max. No. 2, 
and Min. No. 2 with Max. No. 1 : — 



Month. 



]S£in. No. 1 

aboye 
Max. No. 1. 



January — 0*13 

February — 0*85 

March —0-17 

April +1-88 

May +1-04 

June -fl-11 

July +0-95 

August -fl-10 

September 4"2'15 

October -fl*66 

November -j-2'18 

December —0.21 

The Year +088 



Min. No. 2 

above 
Max. No. 2. 

+0^48 
—0-32 
—0-92 
—0-38 
—051 
H-0-88 
—1-45 
—0-81 
+0-35 
—1-31 
+013 
—0-02 

—0-32 



Min. No. 1 

aboye 
Max. No. 2. 

+0-75 
-0-42 
—1-54 
—0-81 
-0-43 
+0-81 
-0-69 
+001 
+104 
+0-55 
--0-43 
, —0-53 



Min. No. 2 

above 
Max. No. 1. 

—0*40 
—0-75 
+0-45 
+2-31 
+0-96 
+118 
+019 
+0-28 
+1-46 
—0-20 
+1-88 
+0-30 



—007 ... +0-63 



The discordance between the four values, exhibited in individual 
months, arising probably from general irregularity of temperature 
due to various causes, seems to render it hopeless to endeavour from 
discussions of this nature to evolve any definite sun spot efifect. 

W. E. 

JuTie 18^A, 1894. 
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THE ANTWERP CONGRESS. 

In connection with the International Exhibition now being held at 
Antwerp, there is to be on August 16th to 18 th a congress of 
persons interested in the Science of the Atmosphere. 

The General Secretary has requested us to bring the subject 
before our readers, and we have much pleasure in complying with 
his wish. 

The aim of the Congress is not so ambitious as is its title. The 
Congress will be divided into two sections; the first will deal 
with : — 

1. General theory of the currents of the atmosphere and of 

their causes. 

2. Methods of observation at various altitudes. 

3. Instruments, recording apparatus, &c. 

4. Maps of the permanent and variable currents of the 

atmosphere and comparison with those of the oceans. 

The second section will deal with Aerodynamics, divided as 
follows : — 

1. Measures of the velocity of the wind. 

Actions on plane and inclined surfaces ; friction ; 
experimental apparatus; eflFect of wind on bridges, 
buildings, towers, &c. ; wind as a motor ; aeroplanes, 
windmills, turbines, ship's sails ; wind as a retarder of 
motion ; transport by land, by sea, and by air. 

2. Application of ascertained facts to the problem of .^rial 

navigation ; -^rial propulsion by wheels, helices, &c. 

We understand that the Congress will be under Royal Patronage^ 
and if we may judge of all the officers by the two whom we know, 
they are probably the best of the country ; for the President of 
Section 1 is M. Lancaster, Meteorological Inspector at the Royal 
Observatory, the well-known Astronomical Bibliographer and 
Editor of Ciel et Terre ; and he is supported by M. Vincent, also of 
the Royal Observatory, who acts as Secretary. 

The circular points out that while the problem of serial navigation 
is the leading one for consideration, many other questions will be 
considered, and knowledge will be gained as to the motion of upper 
clouds, as to the effect of wind upon buildings, as to weather- 
forecasting and other matters, and, moreover, as there will be some 
other congresses in session at the same time, there will be various 
f^tes and public functions at which the members can be present. 

The Committee invite communications, and members — Gentle- 
men's tickets 10 fr. (including a copy of the vulume when published). 
Ladies' tickets 5 fr. 

We wish the meeting good success, and conclude by giving the 
address of the General Secretary, to whom all communications and 
enquiries should be addressed. — Monsieur le Chevalier Le Clement 
de Saint Marcq, Bue du petit Chien, 16, Anvers. 
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SHORT NOTES. 



A Whirlwind in Subrby. —Mr. Sidney H. Burchall writes from Reigate 
under date of June 21st : Whilst standing to-day in an open hay field, situated 
About a mile south of this town, I and others witnessed what may be described 
as a whirlwind, but of such unusual character that it may perhaps be worth 
recording. The field lies on high ground, exposed to the south, and at the 
time of my visit about one o'clock, several men were engaged in turning over 
a heavy crop of hay. The day had been a brilliant one, and was then very 
warm, and I could not perceive any movement of the trees which bounded the 
field on the east and west sides. Without warning an extraordinary whirlwind 
broke on the field within a few yards of where I stood, catching up the hay 
with violence. For some moments the air was filled with wisps of hay, whirl- 
ing in rapid movements, and in circles gradually getting larger and larger as 
they rose in the air ; but, what was so striking, rising to a great height. At 
the same time that this happened several rooks were passing. These appeared 
also to be caught by the tornado, and were likewise carried up to a great eleva- 
tion ; in fact, until I could no longer follow them. The passage of the storm 
was from west to east, but it seemed to travel very slowly, and was ultimately 
dispelled by the trees at the opposite end of the field. 

The above is of interest as giving (unconsciously) a graphic pic- 
ture of the cause of the formation of whirlwinds. An open field, 
high and exposed to a brilliant sun, the air calm and very warm, 
therefore expanded and of light specific gravity, hence unstable 
equilibrium, suddenly broken with the inevitable result of circular 
motion and the lifting of light objects like the hay. 

Harvest Weather Forecasts.— For some years the Meteoro- 
logical Council (the Government Ofl&ce be it understood — not the 
Council of the Royal Meteorological Society) have during the summer 
issued forecasts of what they expected the weather to be. These 
telegrams are sent at the public cost to certain counties so that 
their value or otherwise may be demonstrated. The following 
cutting from the Ayrshire Observer gives a general idea of the local 
arrangements. 

Cumnock. — Weather Telegrams. — ^The first of these telegrams, which are 
to be sent out by the Board of Agriculture for the next eight weeks, reached 
the Post Office here and was displayed in the window about 4 p.m. on Wed- 
day, June 27th. These weather warnings are being sent to all the telegraph 
Post Offices in Ayrshire and Haddingtonshire, and are meant to be of use to 
farmers in ordering their operations during the hay and grain-crop harvests. 
It should be borne in mind that the prognostications of the kind of weather 
which is likely to be experienced always refer to the day succeeding ^heir 
arrival, and should be studied that night or next morning ; and if the morning, 
then of course they refer to the day then entered upon. Most certainly they 
are well worthy the attention of farmers, for, as a rule, they will be found to 
foretell the weather with remarkable correctness. In every district a person has 
been appointed to keep a daily register of the weather actually experienced, 
jmd which, at the end of the eight weeks, Nvill %how how far these forecasts 
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have been acurate and may in future be depended on. ** Our own Ck>rre8pon- 
dent" of many years on *' Weather, Farming, &c," has been appointed to keep 
the register here, and from the deep interest he has long taken in the subject, 
it is sure to secure his closest attention. These forecasts have commenced two 
full weeks too early for Scotland, and ought to have continued till the end of 
September, it being very seldom that the grain-harvest is over before that 
time. Ending, as is proposed, about the middle of August, hardly any crops 
will be reaped at that date. The Board of Agriculture ought to have consulted 
some leading agriculturists in Ayrshire and Haddingtonshire on the matter. 

Injury by Lightning.— Mr. Alfred Littlejohn, of The Bounds, Hernhill, 
near Faversham, Kent, writes of an extraordinary occurrence which took place 
in his farmyard during the recent thunderstorm. He says : *' It may interest 
your readers to know that during the severe thunderstorm I had 100 head of 
poultry struck by lightning, three-parts of which were Aylesbury ducks, and 
the remainder young chickens. They were in a cherry orchard, with plenty 
of shelter, but were found early this (Saturday) morning lying about in all 
directions. They seemed to have been struck in the eye, as in most cases 
there was a black mark which extended about a quarter of an inch each side 
of the orbit, and had enlarged the pupil to a very great extent." The incident 
shows the necessity of ducks and chickens carrying about their own lightning 
conductors. — Daily Tdtgraph, July \Oth, 1894. 

This may well be described as an " extraordinary occurrence." 
Much additional information is desirable — e.g. Were any of the trees 
struck ? Were the chickens mostly found under the trees 1 Was 
every one of the 100 killed ; or were there more than 100 in the 
orchard, and only 100 killed ; i.e.^ were there any survivors? 

The Sunshine op 1893. — The number of hours of bright sunshine recorded 
at Greenwich during 1893 by the Campbell-Stokes sunshine instrument was 
1,454, the greatest number on record since th^ commencement of the registra- 
tion in 1877. This is 171 hours above the average of the preceding 16 years, 
after allowance is made for the small difference of indication of the Campbell 
and Campbell- Stokes instruments. The aggregate number of hours during 
which the sun was above the horizon was 4,454, so that the mean proportion 
of sunshine for the year was 0*326, constant sunshine being represented by 1. 

A Weather Prophecy. — " July will be a dry monbh, and there will be very 
few days with a maximum temperature under 70^, and at times it will exceed 
90°."— jy^flrA Clements in " Hereford Times " ofJvly 1th. 
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CUMATOLOOICAL TABLE FOR THE BRITISH EMPIRE, JANUARY. 1894. 





Aluoluti. 


am. 


A,™„ 


i^«,lu«,. 


Totalltain. 


1 


BTATIOIfB. 


«™.». 


Minu. 




!r6 


^1 

4a 
;ft-o 




.9 - 






1 




(ThBuifiilallrjiirc 


1 


1 


1 


1 


1 


England, London 


■10 'S 


3i 

a 

S7 

is 


«0 


an 


138-a 


*$■! 
W-0 

13-a 

MO 


14-SS 
6-M 


8 

4 
IS 


„ 


Q^T'OfBo'dBori .. 


... 












(-1 




,., 




=■' 


WlUfiHen 


-SOS Jl 
U-3 S 


1-(t 






luniloa, KlcwitOQ 

Irim^ 


IS 




S-0 


Muutul«i,WinuipBf.. 
BritUh Columbia, 


8-0 















Malta. — Adopted mean temp. 52°'5; mean hourlj velocitj of wind 7'8 miles. 
T8 on 12th, 2Tth, and 30th. L on S days. H on 5 days. J. F. DoBaoH. 

JtfmiriCiuj.^MeaD temp, of air 0°'5 below, dew point 0°'2 above, and rajnfftll 
7-07 in. above, their respective averages. Mean hourly velocity of wind 13'5 miles, 
or 2'2 above average; Bitremea, U-l) on 13th, and 1-9 on 16th; prevailing 
direetion, E.3.E. to K. by N. L on 2nd, T on 8th, and T and L on 28tb. Diatnrbed 
weather from the 9th to the lltb, during which a cyclone passed E. knd S.B. of 
Mauritius. C. Meldrum, F.R.S. 

Cbtlon, CoiJ>Heo.— Lightning was seen on the 12th. D. O. Maittell. 

Jitlboarm, — Lightning on the 3rd, 13th md Sfith ; thunder on the 6th. 

R, L. J. Ellebt, F.R.8. 

Adelaide. — Mean temp. 0°'8 below the average of 37 years. Rainfall '15 in. below 
the average. First half of the mouth very cool, latter half very hot. — C. Todd, F.R.S. 

Sydney. — Weather generally hot sad dry. H. C. RnaasLi., K.R.S, 

I?e^iingMn.-Showery for first tew dsya, wind S,E,, then fine weather, with 
moderate N.W. wind, until the night of the 16th, when B came on from N.W. and 
continued until 19th, wind changing to S.E., 2'22in. rain recorded on the 18th. Fine 
from 20th to 24th, then showery for remainder of month. Prevailing N. W. wind, 
and generally moderate. On the whole pleMsnt and warm weather. Slight earth- 
quake on 11th at 10.15 p.m. K.B.Q0BI. 

Auckland. — On the whole an average and seasonable moatb. Mean temp, slightly 
in excess of the average of the previous 27 years. Rainfall slightly below the average. 

I. F. Cheesbmah. 

Jamaica. — Rainfall one-seventh of the average. Mean hourly velocity of wind 
3-9 miles. For the whole Island the rainfall was only one-half the averagti. 
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SUPPLEMENTARY TABLE OF RAINFALL, 

JUNE, 1894. 

[For the Counties, Latitudes, and Longitudes of most of these Stations, 

see Met. Mag., VoL XIV., pp. 10 & 11.] 
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Dorking, Abinger HalL 

Birchington, Thor 

Hailsham 

Ryde, Thombrough 

Emsworth, Badlands ... 

Alton, Ashdell 

Oxford, Maffdalen Col... 

Banbury, Bloxham 

Northampton, Sedgebrook 
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Wisbech, Bank House.. 

Southend 

Harlow, Sheering 

Colchester, Lexden 

Rendlesham Hall 

Diss 

Swaffham 

Salisbury, Alderbury... 
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Bland ford, Whatcombe. 
Asb barton, Holne Vic. . . . 
Okehampton, Oaklands. 

Hartland Abbey 
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Probus, Lamellyn 

Wellington, Sunnyside.. 
Wincanton,StowellRec. 
Clifton, Pembroke Road 

Ross, The Graig 

Wem, Clive Vicarage ... 
Cheadle, The Heath Ho. 
Worcester, Diglis Lock 
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Ketton Hall [Stamford] 
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Bamburgh 

Keswick, The Beeches... 
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Rhayader, Nantgwillt.. 

Lake Vymwy 

Corwen, Rhug 

Carnarvon, Cocksidia ... 

I. of Man, Doufflas 

Stoneykirk, Ardwell Ho. 
New Galloway, Glenlee 
Melrose, Abbey Gate... 
N. Esk Res. [Penicuick] 
Edinburgh, Blacket PI.. 
Glasgow, Queen's Park. 

Inverary, Newtown 

Islay, Gruinart School.. 

Dollar 

Balquhidder, Stronvar.. 
Ballinluifif .. 
Dalnaspidal H.R.S. 
Keith H.R.S. 
Forres H.R.S. 
Fearn, Lower Pitkerrie. 
Loch Shiel, Glenaladale 
N. Uist. Loch Maddy 

Invergarry 

Aviemore H.R.S. ... 
Loch Ness, Drumnadrochit 

Invershin 

Scourie , 

Watten H.R.S. 
Dunmanway,Coolkelure 
Fermoy, Gas Works ... 
Eillarney, Woodlawn ... 
Tipperary, Henry Street 
Limerick, Eilcornan 

Ennis 

Milto wn Malbay 

Gorey, Courtown House 
Athlone, Twyford 
Mullingar, Belvedere... 
Longford, Currygrane... 
Gal way , Queen's Coll . . . 
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Collooney, Markree Obs. 
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2-55 
3 08 
1-24 
1-97 
3-41 
3-87 
3-25 
3-38 
3-10 
2-65 
2-76 
4*42 
•83 
2*99 
3-51 
1-92 
2*86 
1-64 
1-38 
1-64 

2-37 
2-05 
1-68 
1-66 
1-59 
1-90 
1-66 
8-36 
1-88 
2-57 
2-19 
1-98 

808 
2-70 
2-26 
2*58 
1-84 
2-75 
3-04 
2-52 
2-40 
1-89 
2*48 
3-92 
4-25 
2-10 
3-24 
219 
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METEOROLOGICAL NOTES ON JUNE, 1894. 

Abbrktiations.— Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. for 
Minimum ; T f or Thander ; L for Lightning ; T 8 for Thunderstorm; & for Bain; H for Hail; 
8 for Snow. 

ENGLAND. 

Strathfield Ttjbgiss. — The first half of the month was showery but warm^ 
and the close of the month was very hot. All agricultural crops looked ex- 
tremely well, and with an experience of 36 years I never saw the com so fine. 
Hay very abundant and carried in the finest possible weather. 

Addinoton. — From the 1st until the 21st dull and unsettled, from that date 
until the end, very fine ; first rate weather for hay making. The last day of 
the month was very hot, although a brisk N.E. wind was blowing all day. 

Bury St. Edmunds. — Cold and wet till the 2l8t, then fine summer weather 
till the end of the month. The last week was very favourable for hay making. 
Distant T on 20th. 

Norwich, Brundall. — Weather very cloudy and unsettled, with frequent 
B, during the first three weeks. The last ten days very fine and sunny, with 
heat tempered by a sea breeze from N.E. Strawberries ripe on 16th, or three 
weeks later than last year. Com in ear on 21 st. T and L on 5th, 15th, 18th, 
and 20th. Almost continuous B for 80 hours from 8th to 11th. 

Lanoton Herring. — From the beginning of the year to the end of June 
B fell on 100 days ; this is the greatest number of rainy days in the first half 
of any year of the last 20, and is 22 above the average. Up to the 2.3rd the 
weather was cold and unsettled, but the last week of the month was fine and 
very hot and most favourable for securing the hay crop, which was excep- 
tionally heavy. The mean temp, at 9 a.m. (59*^-0) is 1°*3 below the mean of 
^ years. Fogs were frequent. Solar halos were observed on the 12th and 16th. 

Torquay, Cary Grken. — Rainfall '02 in. below, and wet days 1 above, the 
average. Mean temp. 57° '8, or exactly the average. Amount of sunshine 
184 hours 30 min., being 41 hours 30 min. below the average. Two sunless days. 

Stroud, Upfield. — T and heavy B in early morning on 3rd. 

WooLSTASTON.— A Splendid month for the hay harvest. The early part wa» 
rather cold, but the last fortnight was very dry and hot. Mean temp. 56° '3. 

Tenbury, Orleton. — Very cold and wet till the 14th, then finer, the last 
week being brilliant, hot weather. Mean temp, for the month about 0° '5 below 
the average. T and L on 4th. 

Leicester, Barkby. — Chilly and drizzly during the first fortnight, then 
dull and cloudy till the last few days, which were hot and cloudless. Mean 
temp, for the month 58® "2. 

Manchester, Plymouth Grove. — The coldest June experienced since 
observations commenced 27 years ago, with the one exception of June, 1871, 
when the mean temp, was 54®. Weather up to the 25th very unsettled and 
unseasonable ; from 26th to 30th fine and summer-like. Mean temp. 55® '5. 

WALES. 

Haverfordwest. — Up to the 26th there really was no day that could be 
called a summer day, and the shade temp, three times fell as low as 37^. On 
26th the wind shifted to E., with sudden heat and bright sunshine to the end 
of the month. The keen frosts of the last days of May checked vegetation to 
such an extent as to dishearten those engaged in gardening and agriculture. 
The ash and oak — the former particularly — were brought almost to a standstill 
in putting forth their leaves, and in many places looked black and blasted. 
Fruit will not be nearly so abundant as was expected earlier. Corn looking 
well, and hay crops will be fully up to the average. Heavy T8 at 3 a.m. on 3rd. 

GrOOERDDAN. — Very stormy and dull during the first three weeks of the 
month, but very hot, with bright sunshine, in the last week. 
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SCOTLAND. 

Carges',— The mean temp, of the month was a little more th&D V bdlowti _ 
averaee. The Srat 25 days were nnusnally cold, the mean temp, for that 
period being 4° '2 belov tba average for June. The laat iire days were vety 
warm, the max. on the 30th being, with two eieeptione, the higbeat reoordod 
ia Jane during 34 years. The range of temp. (48°) was unusually great. Light 
winds, mostly eoBterly and northerly, prevailed, with dull, wet weather, the 
hours of BaoahiDe being greatly below the average. T on 1st. 

jEDBUROH.~The weather of more than the first half of the month was cold 
and UDgenial, with tow night temp, ; but aa there was a good deal of Baoehiiie, 
vegetation progreBsed fairly. The heat of the last week was great. Prevailing 
winds E., N.E and S.E. The apple bloesom was completely destroyed by ths 
frosts at the end of May. 

CoLMONELL. — Mean temp. 54''-8, being l''9 below the average of 18 years. 

BRABMAB.~Cold and unsettled, with frosts up to the 26th, afterwards hot 
and dry. Duration of sunshine 158 boors. 

RoEBBKRY. — The lirBt half of the month was oold and dry, the latter half 
warmer. Mean temp. 52° '9, 1° below that of June, 1S93. 

IRELAND. 
The first half of the month was cold and wet, the 



Dakrynane Abbey. 
third week very foggy, aud the end fine and hot. 

0'Brieh3bbidqe, Kosa.— Summer weather commenced 
le 4th. 



3 the 26tb. T on 

Dublin. — Although somewhat clondy and rather cool, this proved a favour- 
able month, and its closing days were exceptionally warm and brilliant. The 
rainfall was frequent, but not heavy, and a decided ladvance in the night tem- 
perature was perceptible as compared with the froaty May. No electrical 
diaturbancea occurred. Mean temp. (57''0) C^'S below the average. High 
winds were noted on 9 days, attaining the force of a gale on the 23rd. Temp. 
reached or exceeded 70° in the screen on only 2 daya. a fell on the 10th and 
18th ! fo? occurred on the 3rd, 4th and 9th. 

Edbmfel. — With the exception of the last few days, the weather poa^essed 
moat of the unfavourable characteriatica of May — great absence of eunabine, 
with temp, couaiderably below, and rainfall rather above, the average. The 
excess of B for the ail montlia amonnta to 8-02 in. On the 27th a brilliant 
hot apell of summer weather set in, breaking again, however, on the night of 
July tat. 



TWO EECENT RAINS. 
we had a sharp thunderahower on July 9th ; the 
lan a quarter of an inch, but the fall was very 
heavy while it lasted. Rain began at 10-47 a.m., and in auceeeeive 
minutes the fall was "05, -03, '02, "01, -01, -02, -02, -02, "02, or -aOm. 
in nine minutes. 

On the evening of July 10th rain began a little before 7 p.m., and 
the following was the fall in succeaaive hours ; — 'OS, "10, "13, -15, -21, 
■17, -U, '04, 08, -02, or MS in. in 10 hours. The fall was much 
heavier in the neighbourhood of Brighton. The following retuma 
have been received : — Surrey House, Littlebampton, 3'25 in, ; 
Ditchling, Hasaocka Gate, Sussex, 213 in. ; St. Martin's, Guernsey, 
206 in. ; Benenden, Kent, 1'67 in.; Chiddingfold, Godalming, Surrey, 
1 '47 in. ; Teuterden, Kent, I -04 in. ; Emsworth, Hants, ■'i^ in. 
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RAINFALL AND FLOOD AT BRISTOL. 

It is rather singular that in British Rainfall, 1893, there are given 

details of a great rain at Eastbourne in 1893, and that before the 

Yolume has been received from the binders, we have the details of a 

remarkably similar one at Bristol. The Docks Engineer, Mr. J. M. 

McCurrich, M.I.C.E., has kindly favoured us with a copy of his 

report and a diagram showing the half-hourly reading of the storm 

rain gauge at the Cumberland Basin. We give the report verbatim, 

and reproduce the diagram, but have altered the scale to that adopted 

in British Rainfall — viz., one inch to represent one hour of time and 

one inch of rain. Diagrams are most useful, but unless great care is 

used to secure uniformity in the relations between the scales for 

time and for the phenomena represented, diagrams will suggest false 

ideas. On the diagram given herewith we have not merely adhered 

to the scale adopted in British Rainfall, but we have reproduced two 

of the rains there represented so as to facilitate comparison. 

We now give Mr. McCurrich's report, which we have broken up 
into numbered paragraphs for the convenience of reference from the 
kw notes which we have added at the end. 

1. The rainfall on Tuesday, July 24th, was so exceptional that I 
think it well to make a short report upon it. 

2. The rain began to fall about 1.30 p.m., and continued without 
intermission untu nearly 10 p.m. The total rainfall between 1.30 
p. no. and 10 p.m. was 2*47 in., and the total up to 12 p.m. was 2*53 in. 
Between 3 p.m. and 7 p.m. 1 -80 in. fell. The rainfall between 6 p.m. 
and 7 p.m. was the heaviest, being '52 in the first half-hour, and '35 
m the second half-hour, making a total of '87 in. during the hour. 

3. Mr. Francis Fox, in his report of August 27th, 1889, to the 
pristol Town Council, on the prevention of Froom floods, said that 
ATom data furnished to him by Mr. Robert F. Sturge, Fellow of the 
^oyal Meteorological Society: — **It is seen that in August, 1865, 
2*90 in. fell in 15 hours, of which quantity about 2iin. fell in four 
^OQt^ Later in the same month 1| in. of rain fell in seven hours. 
^^ Jtme, 1884, 2-40 in. fell in 10| hours. In March, 1889, nearly 
^^fe^ inches fell in 48 hours, of which about 1 J in. fell in eight ho\it^ 
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are collected at the end of the year ; but probably Mr. McCurrich's 
inference is correct, as we hear from Miss Fry that 2-65 in. fell at 
Failand House, while at the Fishponds Mr. Harding recorded only 
2 '01 in. The absence of serious flooding (such as Bristol has often 
suffered from) is due to the fact that it was a local rain, and not a 
general one over the watersheds of the Avon and the Froom. 



HEAVY RA.IN AND HAIL STORMS, JULY, 1894. 

To the Editor of the Meteorological Magazine, 

Sir, — A remarkable hailstorm visited us on July 2nd. The 
morning was bright and extremely hot, the thermometer marking 
85° at 10 a.m. ; the maximum of the day was only V higher (86°). At 
1.40 p.m. a violent and sudden squall brought with it from the S.E. 
such a thunder and hailstorm as I do not remember to have seen 
before in my rather long experience. The curious uniformity in 
size, form, weight, and general appearance of the hailstones was most 
interesting, and a description of them may enable some of your 
correspondents to build theories as to their formation. Each stone 
was of a double convex form, slightly flattened at the poles, and 
surrounded by a zone of transparent ice, arranged in spiculse or 
minute plates, and projecting about the eight of an inch from the 
equatorial level. This zone was, as I have said, transparent, while 
the body of the stone resembled frosted or finely-ground glass. The 
long diameter varied from an inch to an inch and a-half, including 
the zone, and the short diameter was about three-quarters of an inch. 
Nine of them weighed exactly 320 grains, or nearly 35 J grains each. 

About a mile to three miles west of us the storm was still heavier, 
judging from the mischief done. Much glass was broken, fruit trees 
were knocked to pieces, and looked next day as if they had been 
scorched ; wheat and beans were decapitated, and a large tree was 
shivered to atoms by lightning, about a mile to our N.E. After the 
storm the sky remained overcast, but the days preceding and suc- 
ceeding it were fine and bright — Very faithfully yours, 

THOMAS E. AMYOT. 

Diss, Norfolk, August 5th, 1894. 



To the Editor of the Meteorological Magazine, 

Sm, — On Saturday, the 21st inst, we experienced the heaviest 
rain-storm I have ever witnessed in this locality. Thunder was heard 
at 3.50 p.m. (after a fine and warm day), and almost exactly at 
4 o'clock the rain commenced, descending in sheets and torrents, 
mingled with hailstones of large size, for about 20 minutes, when its 
violence somewhat abated, rain entirely ceasing at 4.30 p.m. 

On emptying the gauge, I measured over one inch (exact amount, 
1*02 in.) as the product of this extraordinary shower, and I cannot 
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help thinking that this amount, large as it is, may be really less than 
the true rainfall, for there was very probably some loss due to out- 
splashing in so violent a fall. I may add that the roads near this 
house were completely flooded) and washed completely bare, the 
" oldest inhabitants " of the adjacent village declaring they had never 
seen such a shower before. The storm, or cloud-burst, was very 
local. It appeared to travel from almost due south to north, and at 
a place under two miles from here (in a N.W. direction) no rain fell 
during the afternoon, and hay was being carried all evening. — ^Yours 
truly, 

B. T. GRIFFITH-BOSCAWEN. 

Trevalyn Hall, Ro88ett, Denbighshire, J%dy 21M, 1894. 



To the Editor of the Meteorological Magazine. 

Sir, — Finding in this morning's Times no account of the storm of 
yesterday, I conclude that it was of small area, and perhaps at its 
heaviest here. If so, you may like to hear of it. The morning of 
July 29th was bright at intervals, though rather hazy, with barometer 
falling slightly from 30-10 in. to 30*05 in., but there was nothing to 
indicate the approach of any great disturbanca About 10.30 a.m. 
the sky began to darken, especially in the N.E., but without any 
perceptible wind. A few very large drops fell about 11.45 a.m., 
and the rain began in earnest about 12.15 p.m. In a few minutes 
the downpour was as heavy as any I have ever watched, and almost, 
if not quite, vertical, while the size of the drops was remarkable, as 
well as their close contiguity. But I saw no hail, though some hail 
is said to have fallen at Strawberry Hill ; neither was the lightning 
very vivid. In fact, I saw no lightning in the early part of the 
downfall, and probably there were not from first to last more than 
thirty flashes visible here. 

The storm, which had approached us from N.E. and passed very 
slowly, began to return from W. at about 12.45 p.m., as was manifest 
from the inclination of the drops, "which had hitherto been vertical. 
But from whatever quarter it descended, it scarcely ever slackened 
for one instant, until at about 1.20 p.m. the sky towards the south 
began to brighten, and the clouds went slowly northwards. 

The bulk of it was down by this time, and I measured 1 *94 in. at 
1.30 p.m., that amount having fallen in an hour and a quarter. There 
was still some short lightning and sharp thunder in the north, where 
the blackness of the storm now lay ; and presently up it came again, 
but most of its burden had been discharged. 

The entire fall up to 9 a.m. July 30th was 2*26 in., which is, I 
think, the heaviest in my record, beginning in September, 1866. 
— Faithfully yours, 

R. D. BLACKMOEE. 

TeddingUm, July mh, 1894. 
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EAIN OF JULY, 1894, IN THE S.E. OF ENGLAND. 

The rainfall of July having been e;(ceptionall7 heavy in the South- 
Eastem Counties of England, we have, in addition to the usual 
tables, extracted from the returns received all falls exceeding five 
inches, and tabulated them with the difference from the average of 
the ten years, 1880-89, where the records extend over that period. 

It will be seen that in every case the total fall for the month is 
considerably more than twice the average : — 



Statiom. Couvtt. 

Teddington Middlesex ... 

Abinger Hall Surrey 

Benenden (East End) Kent 

Tenterden ,, 

Cranbrook (Hartley) ,, 

Hythe „ 

Paddock Wood (Capel) „ 

Steyning Sassez 

Hailsham „ 

Ditchling „ 

Niton (St. Catherine's Ho. ). Hants 

Ryde (Thombroagh) „ 

Emsworth (Redlands) „ 

Liss (Lingwood) ,, 

Alton (Ashdell) „ 





Difference fro] 


talFaU. 


the average. 


in. 


in. 


6-95 


+ 3-46 


6-66 


+ 312 


5-33 


+ 306 


6-26 


+ 2-91 


6-63 


+ 2-93 


5-64 


+ 302 


6-50 


— 


6-56 


+ 3-83 


612 


+ 3-58 


6-25 


— 


6-32 


— 


6-26 




614 


— 


6-63 


— 


6-36 


+ 2-86 



Abinger Hall, — Two heavy falls of rain occurred, without thunder, 
viz. : 1-55 in. on 10th and 1-46 in. on 29th. G. Payne. 

BenendeUf East End, — 1*22 in. fell on 6th, I'lS in. on 10th and 
'93 in. on 29th. At Bolvenden^ 1*44 in. fell on 6th, 1*26 in. on 10th, 
and 1 '03 in. on 29th. J. Ellis Mace. 

Tenterden. — The largest fall for July during 32 years, the next 
largest being Q*08 in. in 1888. Thunderstorms on 24th and 29th. 

J. Ellis Mace. 

Cranbrook^ HarUey. — ^Total fall 2 97 in. more than the average of 
25 years, and only once exceeded in 29 years, namely in 1888, 
when 5-73 in. fell. On 6th 1-48 in. fell, on 10th 136 in., and on 29th 
•73 in. In the 28 days ending August 7th the fall was 6*20 in. 

George Pile. 

Ditchling, — Fine and warm till the 6th, when a severe thunder 
storm occurred, and the rest of the month was very wet and dull. 
The falls of rain on 10th (2-13 in.) and 29th (1-82 in.) were excep- 
tionally heavy. ' • F. H. Phillips. 

Liss, Lingwood, — The heaviest fall yet recorded here (200 in.) fell 
on the 30th, and 1*05 in. fell on 11th. Bobert Barnes. 
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THE MAY FROST OF 1894. 

To the Editor of the Meteorological Magazine. 

Sir, — I note your criticism on my criticism, and thank you for 
the same. I had not overlooked what the Rev. Mr. Boys reported. 
I do not myself think that what he says at all upsets my theory. I 
think that, if inquired into, it may be found only to confirm my idea. 
Mr. Boys simply says " there was no wind at 3.20 a.m. ; " my theory 
is that the damage was done by the wind after sunrise. Mr. Boys 
should say what happened after sunrise, say at 5 or 6 a.m. He speaks, 
earlier in his letter, of very piercing N.N.E. winds. If that very 
mercing N.N.E. wind sprang up after sunrise, my theory is confirmed. 
The stillness at 3.20 a.m. would aid deposition of hoar frost, which 
would be melted by the sun, and then the wind would cause rapid 
evaporation. If, however, no wind sprang up, my theory is gone as 
far as he is concerned. Would it not be interesting to ask him 1 

Regarding the height at which the damage here took place, the 
most damage was done in the valley between here and Croydon, say 
about 150 to 200 ft. above sea level, exposed to N.N.E. and N.N.W. 
There the ashes were blackened, oal^ and maples shrivelled ; at 
Ingleside, 375 feet above sea, the ashes were no worse, but yew trees 
nipped, and the damage was comparatively slight. Higher on the 
hill, say to the top (500 feet), the result was about the same as at 
Ingleside. Ingleside hillside faces N.E. — Yours sincerely, 

HAROLD SMITH. 

Ingleside, Kerdey, Surrey, July 25th, 1894. 



To the Editor of the Meteorological Magazine. 

Sir, — I have no desire to impugn anything that Mr. Harold Smith 
says in his letter published in the July Magazine touching the May 
frost and the N.E. wind. 

I fully admit that the N.N.E. wind, which set in on the 15th, and 
suddenly became so bitter about noon May 19th, brought the cold; 
but I maintain that, in Northamptonshire at least, it was the dropping 
of the wind that made that cold so powerful for mischief. It was 
precisely that dropping of the wind which made me on the Sunday 
evening foresee, and make preparations for, the frost; and of the 
intense stillness of th« air at 3.20 a.m. on May 21st there can be no 
doubt. 

You attributed the mischief mainly to radiation; and for this 
county your remarks are strongly corroborated by the reports which 
have reached me from many members of the Northamptonshire 
Natural History Society (Meteorological Branch). 

The mischief done by the frost has only gradually been revealed. 
I had hoped that my apples and pears, of which I had an extraor- 
dinarily abundant crop, and which seemed well set, would have 
survived, but they have been dropping off by slow degrees ever since, 
until most trees have none left, and the rest but very few. Many 
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gooseberries dropped at ODce, but more were left than I at first sup- 
posed. Currants at first seemed less hurt^ and have nearly all 
disappeared since. 

Wasps were very numerous on the first days of June, but I have 
hardly seen any for the last four weeks ; and now I am wondering 
whether they will presently be appearing in swarms proportionate to 
their numbers in the early spring. 

H. A. BOYS. 

£ki8tan MauduU Vicarage, Northampton, July 2Srd, 1894. 

P.S.— A saying has been reported to me from N.W. Essex : " As 
many misties in March, so many f rosties in May ; " — too well borne 
out this year ! 



To the Editor of the Afeteorologieal Magazine, 

Sir, — I see that in the July Met, Mag, you notice Mr. H. Clements' 
forecast for July. He was singularly wrong for this district, the 
rainfall here being 502 in., against an average of 2*72 in. for 19 
years. 

Anent Mr. Harold Smith and your remarks on the May frost, here 
a young plantation, facing north, had nearly every tree damaged, 
whereas another, facing south, had scarcely one injured. This seems 
to support Mr. H. Smith's view. The frost was — 20th, 29° in 
Stevenson screen and 25° on ground ; and 21st, 29° and 25° 
respectively. — Yours truly, 

EDWAED SIMPSON. 

Walton HaU, Wakefield, August Ist, 1894. 



THE BRITISH ASSOCIATION AT OXFORD. 

A generation has passed since the British Association has visited 
that grand old city, which may in some respects claim to be the 
ancestral home of British science — the home of Boyle, Wallis, Hooke 
— and for a time, in its early days, of the Royal Society. 

Old and grand as are the traditions of Oxford, what has struck us 
most is the growth since 1860 — then the new museum was just being 
filled by Professor Phillips, and it stood almost in the fields, now it 
is in the city — Keeble College was not thought of —nor was there, we 
believe, one of the excellent ladies' colleges — now we find telephones, 
tramways, electric lightning — in fact Oxford, while retaining all its 
old charm, is at the same time seizing all the good things, and 
showing a vigour which centuries do not seem to check. 

The Association meeting has been a large and very pleasant one, 
considerably larger than that of 1860. 

We give notes of some of the meteorological papers, and hope to 
complete the series in our next. 
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EARTH TREMORS COMMITTER 
Abstract of Report dravm up by the Secretary, Me. C. Davison. 

Since the last Report was written, several changes have been made by 
Mr. H. Darwin in his bifilar pendalum. (1) The mirror is mounted in a light 
frame so that its plane is perpendicular to that of the suspending wire, thus 
diminishing the disturbing effects of changes of temperature. (2) The lever 
used for tilting the frame of the pendulum through a known angle is con- 
structed so that its centre of gravity coincides with the axis of the tilting-serew. 
(3) Without approaching the instrument the spot of light can be adjusted to 
the centre of the scale or photographic paper, and the sensitiveness altered, by 
means of tangent-screws connected with the foot-screws and worked by long 
handles. 

The Greek earthquake pulsations of April 27th were observed in Birmingham 
with the bifilar pendulum from 7.59 to 8.28 p.m. (G. M.T. ) Their average period 
was from 12 to 14 seconds, and their range in the E.-W. plane not less than i'* 
when greatest. The pulsations of April 20 and 27 were recorded by tromometers 
at several geodynamic observatories in Italy, by horizontal pendulums at 
Nicolaiew and Charkow in the south of Russia, and by magnetographs at 
Potsdam, Wilhelmshaven, Pare St. Maur, Utrecht and Kew. The Brassart 
seismoscopes at the observatory of Athens enable the time at the epicentrum to 
be determined fairly accurately. Making use of the epochs at which the first 
large pulsations are registered, the following are the estimates of the mean 
velocity i 

April 20. — ^2*08 km. per sec. [78 miles per min.] (from 6 observations). 
April 27.-3*21 km. per sec. [120 „ „ ] (from 13 observations). 

One of the improved bifilar pendulums with photographic recording apparatus 
will shortly be erected at Birmingham. The Committee consider it desirable 
that its records should be compared for about a year with those of a similar 
instrument placed a short distance from it. They accordingly ask to be 
re-appointed so as to continue their work, and to be provided with a grant of 
£100 for the purchase and installation of a duplicate apparatus. 

[*The Japan earthquake of March 22nd, 1894, was recorded at Rome, and in 
Nature of August 9th the velocity «f propagation is taken as 2*50 km. per 
second, or 93 miles per minute. — Ed.] 

UNDERGROUND TEMPERATURE COMMITTEE. 

TWENTIETH REPORT. 

Report drawn up by Prof. Everett, Secretary, 

The Committee were re-appointed for the purpose of investigating the rate of 
increase of underground temperature downwards in various localities of dry 
land and under water. 

The nineteenth report contained the results of observations taken in 1891 by 
Mr. Hailock, of the Smithsonian Institution, at depths extending to 4,462 ft. 
in a nearly dry well at Wheeling, Virginia. 

Mr. Hailock, who now dates from Columbia College, New York, has 
recently furnished the Secretary with printed copies of a paper, contributed 
by him to the American Association for the Advancement of Science last year, 
containing further observations in t^e well, made at the expense of the U.S. 
Geological Survey. 

When the observations of 1891 were finished, an oak plug was driven into 
the top of the casing to protect the hole. In July, 1893, the plug was with> 



« 
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drawn, and the well, instead of being dry as before, was found to be full of 
fresh water to within 40 ft. of the top. This water is believed to have leaked 
in at the lower end of the innermost casing — ^that is, at 1,570 feet below the 
surface. , 

By means of inverted Negretti maximum thermometers, protected against 
pressure by sealing them in stout glass tubes, careful observations were taken 
at various depths from 1,586 ft. to 3,196 ft., two thermometers being employed 
to check one another at each depth. The results were practically identical 
with those obtained two years previously, when the well was full of air, the 
greatest certain difference being only one-fifth of a degree. An obstruction at 
3,200 ft. prevented observation at greater depths ; but this obstruction will 
probably be removed, the well pumped dry, and the drilling continued. 

In making the observations, four thermometers were lowered at a time, two 
of them being in an iron bucket 3 feet long and 3 inches in diameter at the 
end of the wire, and the other two in an open wire frame 260 ft. from the end 
of the wire, the diameter of the bore being just under 5 inches. 

The temperatures at 103 ft., 206 ft;., and 300 ft. were also observed with 
suitable thermometers, the temperature at 103 ft. being 52^*53, which is 1^*2 
higher than the true temperature of the soil at that depth, as determined by 
other observations in the immediate neighbourhood. , 

The smallness of the disturbance of temperature by convective circulation in 
this well, both when dry and when filled with water, is very remarkable, and 
renders the well specially suitable for determinations of the increase of tempera- 
ture downwards. 

The Committee have to record with deep regret the loss of their valuable 
member, Mr. Pengelly. 

REVIEW. 

Aero-therapeutics, or the treatment of Limg Diseases by Climate . . . toith 
an address on the High Altitudes of Colorado, by Charles Theodore 
Williams, M.D.Oxon., Senior Phys. to the Consumption Hospital, 
late President Eoyal Meteor. Soc. 8yo. Macmillan: London, 
1894. 188 pages. 
This volume contains the Lumleian Lectures for 1893, delivered by 
the author before the Royal College of Physicians, with its esteemed 
President, the late Sir Andrew Clark, Bart., M.D., in the chair. 
Dr. Theodore Williams in his brief preface says : — 

" I have attempted in the following pages to sketch a scien- 
tific system of Aero- therapeutics, based on the combination of 
modem meteorology with clinical experience, each element of 
climate being duly considered in its bearing on Health and 
Disease. 

" Unfortunately our knowledge in these departments contains 

many gaps, which increasing experience may, it is to be hoped, 

gradually fill in." 

In our opinion, Dr. Williams has produced a work which goes far 

beyond the above limits, and we have not noticed one point in 

which he appears to us to have laid himself open to attack. In fact, 

it would have been strange if he had, because he possesses several 
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special qualifications for writing upon the Hubject. (1) We do not 
see anything wrong in his meteorology.* (2) I>r. Theodore 
Williams is thoroughly devoted to his profession, and has travelled 
largely so as to be personally familiar with the districts to which he 
sends his patients. (3) He is evidently most careful in keeping, and 
in working up, Btatistics as to his patients ; in fact, while rigorously 
securing the anon3'mity of his patients, the way in which he com- 
bines the doctor and the statistician is excellent. As a specimen, we 
reproduce one of his tables dealing with 814 cases:— 
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i 
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1 


BESULTS. 




Gekeral. 


Lor>L. 




■i 




1 


1 


1 


t 
1 


i 


Seavoyagea .. 

Riviera 

Home olimatea 


247 
65 

210 
292 


Months 
12-2 
1-6 

9-7 


s 

65-0 
83-0 

59-0 
68 '0 


cent 
35 

37-0 

41-0 
42 '0 


7er 
cent. 
37-0 
37-0 

SS'O 
49'0 


77-0 

65-2 
63-7 


■Per 

10 '0 

8-2 


Per 

14^6 
21-6 

24-8 
28-0 


42-3 

77 

6-9 
2'0 


Per 
T?-5 
53-3 

36 '6 
38 9 


Per 

10-7 

17 '8 
20-0 


Per 
19-1 

45-6 
41-1 



We see no advantage in the second decimal in columns 6 and 9 in 
the original, and have, therefore, omitted them ; and in the " Ee&ults " 
for the second line — sea voyages — there is 1'4 per cent, lost some- 
where in the "General" colnmns, and 2-3 per cent, in the "Local" 
columns. 

Our meteorological readers must not, however, assume that tiie 
work is wholly medical ; on the contrary, it may be r^arded as 
consisting of three ingredients in nearly equal proportions, meteor- 
ology, medicine, statisticB. 

It is not usual to set up part of the index of a book in a review 
but we know of no plan- which will give in smaller space an equally 



'Except quite nnimportant little things, >uch as printing 47-5° for 47°'6, 
and quoting, on page 38, the humidit; at Cairo to two places of decimali, 
53'46. DoubtlesB it was so given in the work whence Dr. Williams quoted 
it ; hnt the eecoiid decimal place of hnmidity is ahont the equivalent of the 
third decimal place of temperature, and few would trast a wet-hnlb thermo- 
meter to the thousandth of a degree. We therefore gibbet the error. 
Dr. William* i> reaponsible merely for copying a bad example without thinking 
of its abenrdity. 
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good indication of the variety of information which the book 
contains : — 

PAGE PAGE 

Eden, Australia 69 

Egger, Dr. Ill 

Egypt, Climate of 37 

„ Statistics of Patients 

sent to 39 

Electricity, Atmospheric ... 2, 178 
„ Phenomena on 

Pike's Peak ... 161 



Elevations, Four series of, in 

"Colorado 153 

Equador 139 

Esneh, Province of, Egypt ... 38 
Estes Park, Colorado ... 149, 166 
Ewart, Dr. W 127 



-^RIAL, AERIAL OR AERIAL. 

To the Editor of the Meteorological Magaaine, 

Sir, — I am disposed to question the propriety of two cases of 
typography in the Meteorological Magaaine for July, page 89. In 
Imes 25 and 26 you print " JSrial," and in line 34 " serial ; " it seems 
to me that these should be " Aerial " and " aerial," just as in line 17 
you print Aerodynamics. " -^rial " reminds me somewhat of what 
people call "areated" instead of "aerated" bread. Excuse my 
hypercriticism, and believe me, yours very faithfully, 

J. M. DU PORT. 

Denver Rectory, Downham, July Slst, 1894. 

[We felt very penitent on reading the above, and also on turning up 
** Aerial " in Nuttall's Dictionary ; but, before pleading guilty, wrote 
to ask Mr. Washington Moon. He replied " ^ is not justifiable in 
Aerial, which is the only word we have beginning with aer in which 
the accent is on the second vowel, therefore do not omit the 
diaeresis; Aerial is as wrong as is ^rial. Probably the pronuncia- 
tion of aer in aerial was differentiated from that of other words 
which begin with aer in order to distinguish aerial from the sound 
of the proper name Arid,'* Thus far, therefore, the Canon and the 
Editor and the Dictionary are alike condemned. 

Finally, we turned to Nuttall itself for the definition of the word 
Diaeresis, and found " the mark (•*) placed over two vowels, denoting 
that they are to be pronounced as distinct letters, as aerJ' 

In the first place, this statement says " over two vowels," and as an 
illustration puts the mark over one I and in the second place, while on 
p. 272 it quotes aJer as a type of what should be done, on p. 21 it 
gives — 

Orthography. Fronunciation. 

Aerate rf-gr-ate. 

Aeration a-ISr-d-fihun, 

AERiAii o-^-rf-a/. 

Aerifebous oyr-f/'-er-tt«. 

Aeripied ayr-e-fide. 

Aeronaut ayr-o-TUiMot, 

The diaeresis is not omitted because the printer had no capital E 
with the diaeresis, for in the definitions they are similarly omitted ; 
evidently Dr. Nuttall forgot them. — Ed.] 
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CLIMATOLOOICAL TABLE FOR THE BRITISH EMPIRB, FEBRUARY, ISM. 
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Mamloba, Winnipeg.. 
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aAjid23. b And 10. 

Rbmarks. 

Malia. — Mean honrly velocity of wind 14 -6 milei, the highest recorded in 11 yttn ; 
for the 6 days 19(h to 23rd the velocity avetftged 30 miles per hour. J. F. Dobsok. 

MauriCiva. — MesD temp, of air 0°-4 belotr, dew point equal to, and rainfall 
1*73 ia. below, their respective averages. Mean hourly velocity of wind I.S'3 miles, 
or 2-0 miles above average ; extremes, 62-2 on 22Dd, and O'O on 27th and 2Sth ; pre- 
vailing direoUon, E.S.K I and L oa 7th, 8tb, and 9th, T on ISth, and L on 2Ist A 
cyclone passed N.E., E. andS.E. of the island between the IMh and 24th. 

C. MSLDEDM, F.E.S. 

Jtfettoume.— Aurora AoBtralis visible from 7.30 to 10.30 on the 25th. T and L on 
27th and 2Sth. R. L. J. Ellebt, F.R.S. 

Adelaide. — Mean temp. 3° -3 below the average of 37 years, the mouth being, witit 
one exception, the coolest Febmary experienced since records began. Rainf^ very 
light, ■82in. below the average. C. Todd, F.B.3. 

iS^dnc.^.— Weather dry in the first part of the month, wet in the latter part( 
generally hot and oppressive. H. C. Russeli,, F.B-S. 

IFefftiurfon. — Showery in the early part of the month, and itrons N.W. wind on 
2nd, 3[d, and ISth ; fine daring the middle, with light variable winda; theendofths 
month very wet, with strong winds from S.E., 2'90iD. of rain falling on the 26tb snd 
26th. Prevailing winds N.W. Sleet fell on 25th and 26th. Mean temp. I'il, 
and rainfall 1'6S in. above, the average. K. B. GoU 

Auddaiul.—A heavy fall of rain occurred on the 16th, r96in. being recorded, bat 
no other noteworthy peculiarities. Barometrical pressure, mean temp., and runfsU 
all close to the average of 27 years. T. F. CHBnsiuii. 

Jamaica.— Mean hourly velocity of wind 4-0 mile*. Weather fine, with avenp 
rainfall. On the 5th the barometer reached the highest point since the establisluMiit 
of the eerrioe in 1880, viz., SO'lSOin. (.cot. ftndred.lat T a.ro. B. JomiBroi'i- 
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SUPPLEMENTARY TABLE OF RAINFALL, 

JULY, 1894. 

[For the Oonnties, Latitudes, and Longitudes of most of these Stations, 

see Mti. Mag,, VoL XIY., pp. 10 & IL] 
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STATION. 



Total 
Rain. 



Dorking, Abinger Hall. 

Birchington, Thor 

Hailsham 

Ryde, Thombrough 

Emsworth, Redlands ... 

Alton, Ashdell 

Oxford, Magdalen Col. . . 

Banbury, Bloxham 

Northampton, Sedgebrook 

Alconbury 

Wisbech, Bank House.. 

Southend 

Harlow, Sheering 

Colchester, Lexden 

Rendlesham Hall 

Diss 

Swaffham 

Salisbury, Alderbury... 

Bishop's Cannings 

Blandford, Whatcombe. 
Ash burton, Holne Vic. . . . 
Okehampton, Oaklands. 

Hartland Abbey 

Lynmouth, Glenthome. 

Probus, Lamellyn 

Wellington, Sunnyside.. 
Wincanton,StowellRec. 
Clifton, Pembroke Road 

Ross, The Graig 

Wem, Clive Vicarage ... 
Cheadle, The Heath Ho. 
Worcester, Diglis Lock 
Coventry, Coundon ... 
Ketton Hall [Stamford] 
Grantham, Stainby .... 
Homcastle, Bucknall ... 
Work8op,Hodsck Priory 

Neston, Hinderton 

Lancaster, Rose Bank... 
Broughton-in-Fumess . . 

Ripon, Mickley 

Scarborough,South Cliff 
EastLayton[Darlington~ 
Middleton, Mickleton.. 
Haltwhistle, Unthank.. 

Bamburgh 

Keswick, The Beeches... 
Uanf rechf a Grange . . . 

Llandovery 

Castle Malgwyn 

Builth, Abergwessin Vic. 



m. 
6-66 
3*95 
6 12 
6-26 
614 
6-36 
3-36 
3-23 
2-89 
2*49 
3-55 
4-00 
3-10 
3-96 
2-05 
4-08 
2-67 
3-49 
4*38 
4*93 
6-09 
3-70 
4-39 
4-69 
4-55 
4-05 
6-64 
6-35 
2-60 
2-63 
2-48 
2-58 
2-93 
3 03 
3 16 
2*94 
2-70 
2-79 

• m 9 

6-23 
3-32 
2-67 
2-52 
2-98 
2-74 
1-33 
3-76 
4-82 
4-24 
4*69 
6-50 



Dhr. 



XI. 

99 

tt 
tt 

tt 

xn. 
tt 

xm. 

ft 
xrv. 

XV. 

t* 

XVI. 

tt 
tt 

xvn. 

xvni. 

It 
tt 
»t 
tt 

XIX. 

tt 
tt 

XX. 

tt 
tt 
t« 
tt 
tl 
tt 

XXI. 

tt 
tt 

xxii. 

tt 
tt 

xxni. 

tt 
tt 
tt 
tt 
>t 
tt 

9» 



STATION. 



>••••••••• 



> • • • • • • I 



Rhayader, Nantgwillt.. 

Lake Vymwy 

Corwen, Rhug 

Carnarvon, Cocksidia ... 

I. of Man, Doufflas 

Stoneykirk, Ardwell Ho. 
New Galloway, Glenlee 
Melrose, Abbey Gate... 
N. £sk Res. [Penicuick] 
Edinburgh, Blacket PI.. 
Glasgow, Queen's Park. 

Inverary, Newtown 

Islay, Gruinart School.. 

Dollar 

Balquhidder, Stronvar.. 

Bailinlaig 

Dahiaspidal H.R.S. 
Keith H.R.S. 

Forres H.R.S 

Fearn, Lower Pitkerrie. 
Loch Shiel, Glenaladale 
N. Uist. Loch Maddy ... 

Invergarry 

Aviemore H.R. S 

Loch Ness, Dronmadrochit 

Invershin 

Scourie , 

Watten H.R.S. 
Dunmanway,Coolkelure 
Fermoy, Gas Works ... 
Killarney, Woodlawn ... 
Tipperary, Henry Street 
Limerick, Kilcornan ... 

Ennis . 

Miltown Malbay 

Gorey, Courtown House 

Athlone, Twyford 

Mullingar, Belvedere ... 
Longford, Currygrane... 
Gal way. Queen's Coil... 
Crossmolina, Enniscoe.. 
CoUooney, Markree Obs. 
Ballinamore, Lawderdale 
Lough Sheelin, Arley .. 

Warrenpoint 

Seaforde 

Belfast, Springfield 

Bushmills, Dundarave... 

Stewartstown 

Buncrana 



Total 
Rain. 



*•••••••• 



673 
314 
1-90 
3*48 
2-46 
2-12 
2-97 
2-26 
215 
2-83 
2-71 
6-79 
1-39 
2-96 
6-78 
2*64 
4-81 
7*62 
5*41 
4-78 
6*55 
4*77 
3-11 
2*96 
3*29 
4-82 
6*29 
4*07 
4*20 
5*26 
522 
4*19 
4*54 
4*05 
5-66 
3*93 
3*61 
3*44 
4*66 
5-79 

• • • 

5*87 

• • • 

4*65 

3 85 
4*16 
5*20 
3*75 
3*38 

4 06 
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and hent to ripen them. With the exception of the his;h temp, on the 2ai 
the ther. rose to 70° or upwards on 11 days only. Wind mostly from W. i~ 
8.W., and S.E. Many days were dimp, warm and relaxing, 

GoOBBiDDAIi. — Stormy througbout the month, with very little bright ■ 

SCOTLAND. 

Carqek, — The temp, during the 6rst 25 dafs of the maoth, with the ex 
tion oF the first twadaya, was somewhat cold aod nngenial, but from the '. 
to the end was very warm, the mean temp, of the mouth being about t 
average. Westerly winds prevailed for 20 days. A severe TS, lasting a 
UDUBually Inog time, was experienced on the 6th, and T was heard on the 19t' 
A remarkable solar balo uas seen on the llth. All orops abundant aud loold 
well. The hay crop much above the average. 

Jkdburoh. — The E in the first half of the month was freijaent, but genera 
the weather was agreeable, and as there was much Bunshine, all crops la 
well Corn cutting will be a month later than taat year. The atmosptu 
was very still after tbe 15Ch. T, L aod heavy B oo the 9th and 15th. 

Mull Quinish. — Generally a warm, wet month ; great heat from Irtto^l 
and from 24th to 31st ; all crops and vegetation most luxuriant. 

Braeuar. — A month of fine, settled weather; sunshine 162 hours; 
TS, with vivid L, from 9 p.m. to II p.m. on the 6tb ; T and L from 3 to I 
on the 2lat. 

RoEBBKRY.— The weltoat July recorded in 27 years, the H being 2 'Win. abo 
the average of that period. Mean temp. 57° '3. 

IRELAND. 

Darrynane Ahbky. — A wet, bad month. Very heavy B all tbe rao 
on Slst, 119 in. falling iu rather under 8 hours. Potato blight mnoh s 
and inoreaaing fast. 

WATBRyoRD, Brook LootiE.— A wet month, with a good deal of T. 
max. temp, very regular at about 65°. Blight commenced to show ii 
potatoes, and very httle hay was got in from the fields. Green crops look w 
T on 1st, T, L and H on 7th, L on 10th, heavy T with H on 23rd. 

O'BriencIBIIIEKSE, Ro>Vj. — The worst possible month for hay-mabinE, t 
heavy loss in all the early cuttings. T and L frequent, and a cow kille 
on 23rd. 

Dublin, — A very changeable, showery and thundery, but tolerably y 
month, of average mean temp., but considerable B, with a decided pret ' 
of winds from westerly points, but easterly towards the close. Mean 
(BO^'S) slightly below the average. Rainy days 4 above the average, 
winds on 7 days, attaining the force of a gale on the 18th, Electrical <i 
tnrbances were frequent, and a severe TS occurred on the night of the ST 
A parhelion appeared on the evening of the 25th. [The mean temp, fo "" 
should have been 43°'l, not IB"*] 

EnENFEL-^There oan be no better example of how mere figures v 
explanation may mislead as to the character of weather than in contrast 
returns for July, 1893 and July, 1891. The former, with a & of 3-64 in,. .. 
fine, fresh, mostly dry and sunshiny month, and one of the most favour 
hay harvests for many years, while the month just passed, with 
3*08 in., has been (with but a short interval) in all respects the n 
cloudy, saturated atmosphere, with Scotch-misty "dropping" weather, : 
dored hay-saving the most difficult and prolonged in 30 years, and fruit ol 
kinds almost flavourless. 
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THE BRITISH ASSOCIATION. 

Wk reported some of the proceedings in our liwt, and now complete 
our notice. The following were, we believe, the only papers bearing 
upon Meteorology : — 

A.— Report of Committea on Meteorologioal Photography (I). 

A. ^Report of Committee on Solar Radiation [2). * 

A. — Report of Comoiittae on Undergronnd Temperature (3). 

A. — Report of Committea on the Ben Nevia ObBcrvatory (4). 

A.— Dr. A. BucHAN.— On the Scottish Rainfall (5). 

A. — J. Park Habrisos. — On Lnoar Curves of Mean Temperature at 
Greenwieh : and the Heat of the Mood (6). 

B.— Dr. S. RiDKAL.— Iodine Value of Snu-light in the High Alpa (7). 

B.— Report on E^rth Tremors (8). 

C — Report of the Committee on Underground Waters (9), 

C. — Report of the Committee on the Volcanic Phenomena of Vesuvius (10). 

E.— Address of Presideot (II). 

E.— Report on the Climatology of Tropical Africa (12). 

E.^Report of the Committee on Antarctic Exploration (13). 

H.— OsBERT H. HowARTH, C.E., P.R.G.8.— Life at High Altitudes in the 
Great Weat (14). 

We have prefixed tho letter of the Section before which each report 
or paper was read ; it does not say much for organization that they 
shonld have been distributed among five Sections. Numbers 3 and 8 
were given in our last ; Number 5 did not arrive ; of Numbers 6, 
7, 10, and 14 we have not been able to obtain particulars. All the 
■ others are noticed below : — 

Fowrti Beporl oii thz Applicalion of Pliotography to the Eliicidaliov, of lltUorO' 
logical PhtJUmteaa. Dravm up by the. Secretary, Mb. A. W. Ciaydbn. 
In preseotiog their report aa the work of tha Isft year, your committee have 
but little to eay on tha subject of the rapreseutation of clouds and lightning by 
photography. They consider that their collection ia nearly complete as far aa 
the different varieties of cloud form are concerned, and it ia only likely to be 
increased alowly and at long intervals by photographs of scarce forma of cloudB 
or by particularly interesting series. During the year, the Secretary has 
secured many new negatives, but since the collection already includes satie- 
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factory examploa of the BAme types, it hua not been thought deeimble to add 
more daplicates, and the offers of co-operatioo from other photographers have 
not been fulfilled. 

With regard to photographs of lightning alaa. the collection has not been 
increased, for yonr committee have not been made aware of any photographs 
which show any features cot already familiar, and oo opportunity has occurred 
for the Secretary to make any observations for the further elucidation of the 
• knowD phenomena. 

Your committee propnee to invite the Royal Meteorological Society to take 
oharge of sach photograpbe from their collection as are not likely to be required 
for further inveetigatioti. 

The attention of the committee has been drawn to another application of 
photography which seems to open up a possibility of very valuable work. This 
is in the measurement of cloud altitudes. 

This is a queetion which has become more important since the acceptance by 
the Munich Congress of the system of cloud nomenclature devised by Hilde- 
brondsson and Abercromby, and it is remarkable that few actual measurements 
have been carried out. 

As far OS your committee are aware, the only measurements of the kind 
which have been systematically organised in this aountry are those whioh were 
begun some years ago at Eew. 

It is not only important to have more observations, but it is speoially 
desirable to have them from other places than the vicinity of London for com- 
parison, and in the residence of the Secretary, at Exeter, such an opportunity 
ia presented. 

In the course of experiments on methods of cloud photography, it has been 
found easy to secure well-deGued images of clouds, even when the sun is in the 
middle of the field of view. If then (wo such photographs are taken simnl- 
taneously by a pair of cameras at some distance apart, there will be a displace- 
ment of the Image relatively to that of the aun. The amount of this 
displacement will depend upon a number of things, but it will be increased by 
adding to the focal length of the lens, and by increasing the distance between 
the cameras. By knowing these values, and the altitude and azimuth of the 
sun, the distance ot the cloud and its height above the ground may be 
calculated without difficulty. 

The azimuth and altitude of the sun at the time of exposure may be ascer- 
tained by direct obaervatioc, or it may be found by calculation from the known 
time at which exposure was made. There seems to he a manifest advantage in 
thus using the son as a &xeii point of reference, and it provides a means 
whereby any error in the observation of altitude and azimuth may be effectively 
checked. 

Your committee have therefore prepared a pair of cameras so constructed 
that they may be easily directed towards the sun. They are provided with 
lenses of 18 inches focus, covering a plate of whole-plate size, thereby giving 
a large displacement, and allowing room for a displacement of several inches. 
The tenses are provided with adjustable shutters which can he simultaneonsly 
freed by an electrical attachment. They are placed on stands which serve aa 
cupboards for them when not in use. 

for pnrely trial purposes they ore placed in the Secretary's garden 
at a distance of thirty-five yards, 7et even that short distance gives a displace- 
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ment of half an inch with clouds 3,7S0 feet dietant. This, of oourae, ia too 
small for very accurate meaauremetit, and would be far smaller with high level 
clouda, the detprmination of the altitudes of which ia most important. 

The intention of your cemmittee ia to place them ou a plot of level groimd 
hy the side of the London and South- We&tem Railway near Exeter. There is 
available a atrip of waate ground just Over n quarter of a mile iu length, com- 
mandtiig an uninterrupted view of the son from auurise until nearly aunaat. 
The groand is level, and the cameras can he placed due east and weet, thereby 
greatly aimplifyine the reduction of the obMrvatione. 

The directors of the London and South- Western Railway have kindly con- 
sented to allow the ground to be used under conditions which seem to yonr 
committee quite aatiafactory, but which involve the payment of a nominal rent 
of £1 per annum. The cameras would have been placed in position by the 
present time had it not been necessary to get another meeting of the committee 

The method is easy to apply, and promiaea to yield results at least Ha 
accurate as any which have yet been tried ; therefore your committee aak for 
re-appointmeot, with a grant of £10. 



Dr. Hugh R. Mill gave the results of a bathymetrical survey of the English 
lakes. Ten of the largest English lakes were sounded by the author, assisted 
by Mr. E. Heawood, Mr. Shields, and othera, and the final diacuaeion of the 
work enabled a tabular statement to be drawn up, which showed the following 
and other details :— 





LeuBlh, mile. 


Doplh. feet. 


VQlume, 




Ma,. 


AYHragc. 






lO'SO 
7-36 
3'00 
5« 
2 '50 
2'40 
3-83 
2-87 
2-33 
1-26 


219 
205 
268 
184 
144 
14S 
70 
72 
103 
94 


1* 

87* 

IB 
18 
39i 
54i 


12,250 




Wastwater 

Ooniaton 


4,128 
4,000 
2,343 






1.033 
1,010 

58H 













I 



There are two main types amongst these lakes, the ahallow and the deep. The 
Cormer including only Derwentwaterand Basaenthwaite, are the broadestof all 
the lakes, and they average only IS ft. in depth. The bed of thcae lakes may 
be ronghly described as an undulating plain, grooved and ridged into shallow 
hollows, and low sboals running parallel to the long axis of the lake. The 
second, or deep type, the ahalloweat of which has an average depth of 40 ft., 
comprises all the other lakes. Ennerdale combines the characteristics of both 
types, conforming to the deep type in its upper, to the shallow in its lower, 
reach. They are long, narrow, sometimes winding like Ullswater, or slightly 
curved in outline like Waatwater and Haweswater. The most characteristic 
long, narrow valleys with steeply sloping sides, and the slopes are con- 
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tinued under water with almost equal steepness— in some cases with greater 
steepness — and terminate in an almost flat floor. The typical form of this class 
of lake is thus a steep -sided flat-bottomed trough, diversified along the slopes 
by the still steeper conical mounds of dibris thrown down at the mouths of 
streams. 



Third Report of a Committee on the ClimcUologiccU and Hydrographkal Con- 
ditions of Tropical Africa. Draum up by Mr. E. G. Ravenstein. 

YouB Ck)mmittee, up to the end of July last, had issued five sets of meteoro- 
logical instruments at a cost, including forms, carriage, &c., exceeding £100. 
The first of these sets was entrusted to Mr. J. W. Moir (British Central Africa), 
the second to Mr. Buchanan (British Central Africa), the third to Captain 
Gallwey (Warri, Benin), the fourth to the Rev. C. Bonzon (Lambarene, on the 
Ogowe), and the fifth to the Rev. R. Glennie (Bolobo, Congo). A sixth set is 
kept in reserve for British East Africa. 

Two of these sets, namely, those in the hands of Mr. Buchanan and 
Mr. Glennie, include Fortin barometers, whilst that granted to Captain Gallwey 
includes a black bulb thermometer. 

Observations up to the latest possible date have been received from 
Mr. Glennie, Mr. Bonzon, and Br. Roth, as representing Captain Gallwey. 

Instructions have been issued to the officials of the Royal Niger 0>mpany to 
make their observations in future in accordance with the rules laid down by 
your Committee, and the like step is contemplated by the British East Africa 
Company. 

Summaries of meteorological returns are appended to this report. Your 
(I!ommittee are quite aware that these observations are not in every instance as 
complete and trustworthy as could be desired. In some cases the hours of 
observation are ill chosen (a very common occurrence), in others the instru- 
ments are defective, or the corrections to be applied to the readings are nn- 
known. If they are published notwithstanding it is done because they refer to 
localities concerning which nothing or very little is known at the present time. 

Quite a number of meteorological records offered to the Committee for 
publication have had to be rejected as being on the face of them utterly un- 
trustworthy. It seems a pity that so much time and labour should have been 
wasted upon recording observations which, with a little forethought and 
caution, might have furnished important information on the climate of Tropical 
Africa. 

The grant of £5 made to the Committee last year was not claimed. 
[From the tables appended to this report we have prepared the following 
abstract. — Ed. M.M,] 
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Addresi to the Oengraphical Section, 6y Captain W. J. L. Whahtok, E.N., 

F.R.S., Bydrographer to the AdminUlS, President iff the Seclioiu 
This address dealt excluBively nith features analogous to those treated by 
Maory in his " Physical Geography of the Sea." We can reprint only sonie 
of the principal facts. 

After long besitatiod and much argument, I think that it may now be safely 
held that the prime motor of tbe anrface eurrenta of the ocean ia ths wind. 
Not, by any means, the wind that may blow, and even persistently blow, over 
the portion of water that in moviof;, more or less rapidly, in any direction, but 
the great winds which blow generally from the same general quarter over vast 
•Teas. These, combined with deflection from the land, settle the main surface 
circulation. 

I do not know if any of my hearers may have seen a very remarkable model 
devised by Mr. Clayden, in which water disposed over an area shaped like the 
Atlantic, and sprinkled over with lycopodium dust to make movement 
apparent, waa anbjected to air impelled from various nozsiles, representing the 
mean directiona of the permanent winds. It dispelled tbe last doabt I held on 
tbe subject, aa not only were the main currents reproduced, but tbe smaller 
efTects and peculiarities of tbe Atlantic drifts were produced with surprising 
accuracy. 

There ia a small current, long shown on oar charts, but which I had always 
regarded with euapicion. I refer to the stream which, after travelling from the 
Arctic Ocean southward along the eaat coaat of Greenland, turns aharply round 
Cape Farewell to tbe northward into Davis Straits, where it again doubles 
•harply on itself to the southward. This is exhibited, in the model, in all ita 
details, and is evidently caused by the pressure of the water forced by the 
mimic Gnlf Stream into the Arctic region, where it has no escape except by 
this route, and is pressed against the land, round which it turoa as aoon as it 
can. Thia ia, no doubt, tbe explanation of the real current. 

One instance of the nnderrunning of one current by another is brought very 
plainly to our notice in the North Atlantic, to the east of the Great Banks of 
Newfoundland, where the icebergs borne by the arctic cnrrent from Bafiin Bay 
pursue their course to the southward acroas the Gulf Stream running eastward. 

Theae great masaes of ice, doating with seven-eighths of their volume under 
tbe surface, draw so much water that they are all but wholly inSueoced by the 
under-current. A large berg will have ita bottom as much as six or seven 
hundred feet below the surface. The only reason that these bergs continne 
their journey southward ia the action of tbe cold under-current. 

Our knowledge of the deplhof the ocean is steadily, though slowly increasing. 
The whole of it has been gained during the last fifty years. 

Commenced by Sir Jamea Rosa, whose means were very small, but who 
nevertheless demonstrated that the so-called unfathomable ocean was certainly 
fathomable everywhere, the Bounding of the ocean has continuously proceeded. 
The needs of aubmarine cables have constantly demanded knowledge in this 
particular, and the different cable companies have had a large share in aacei- 
taining tbe facts. 

It ia hopeleaa to do more than to briefly aketch the amount of onr knowledge. 

First, as to the greatest depths known. It is very remarkable, and from a 
geological point of view significant, that tbe very deepest parts of the ocean 
are not in or near their centres, l)ut m aU oaaea m6 "Jeej near land. 
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One hundred and ten miles outside the Kurile Islands, which stretch from 
the □orthera point of Japan to the nortli-east, the deepest Bounding has been 
obtained of 4,655 fathoms, or 27,930 feet (SJ miles). This appears to be in a 
deep depression, which runs parallel to the Kurile lalanda and Japan ; but its 
extent is unknown, and may be very large. 

Seventy miles north of Porto Hico, in the West Indies, is the next deepest 
cast known, viz., 4,561 fathoms, or 27,366 feet (5;^ miles) ; not far inferior to 
the PaciSc depth, but here the deep area must be comparatirely small, aa 
shallower soundings have beeo made at distancesaixty miles north aud east of it. 

A similar depression has been sounded during the last few years west of the 
great range of the Andes, at a distanne of fifty miles from the coast of Peru, 
where the greatest depth is 4,175 fathoms [4J miles). 

Other isolated depths of over4,000 fathoms have been sounded m the Pacific. 
One between the Tonga Or Friendly Islands of 4,500 fathoms, one of 4,478 
fatfaoma near the Ladrones, and another of 4,428 faUiome near Fylstaart Island, 
ill in the Western Pacific. Tbey all require further investigation to determine 
their extent. 

To give an idea of what remains to be done, I will mention that in the eastern 
part of the Central Pacific there ia an area of 10,5<)D,0O0 square miles in which 
there are only seven soundings, whilst in a long strip crossing the whole North 
Pacific, which has ati area of 2,800,000 square miles, there is no sounding at 
all. Nevertheless, while the approximate mean depth I am mentioning may 
be considerably altered as knowledge increases, we know enough to say that 
(he Pacific is generally deeper than the other oceans. The immensity, both in 
bulk ajid area, of this great mass of water, is difficult to realise ; but it may 
assist US wbeo we realise that the whole of the land on the globe above water 
level, if shovelled into the Pacific, would only fill one-seventh of it. 
The temperature of the ocean is interesting. 

The temperature of the surface is most important to us, as it is largely on it 
that the climates of the different parts of the world depend. This ia compara- 
tively eaay to ascertain. We know so much about it that we are not likely to 
improve on it for many years. We are quite able to understand why countries 
m the same latitude differ widely in their respective mean temperatures ; why 
fogs prevail in certain localities, and others are subject to tempestuous storms. 

On the latter point nothing baa come out plainer from recent discussion than 
the fact that areas where great difi^erences of surface temperature of the sea 
prevail are those in which storms are generated. 

A remarkable point recently brought to light by the researches of Mr. John 
Murray in Scotch lochs is the effect of wind on the surface temperature. It has 
been observed that wiod driving oS a shore drifts the surface water before it. 
This water is replaced by the readiest means, that is to say, by water from 
below the surface rising to take its place. As the lower strata are in all cases 
cooler than the surface a lowering of the temperature results, and we find, in 
fact, that near all sea-shores off which a steady wind blows the water ia cooler 
than further to seaward. 

This has an important bearing ou coral growth, and explains why on all 
western coasts of the great continents off which the trade winds blow we find 
an almost absolute dearth of coral, while on the eastern coasts, on which warm 
cnrrenta impinge, reefs abound, the coral animal flourishing only in water above 
a certain temperature. 
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la tbe meaDtime we can atate certain known facts. 

The depth of the warm surface water is aiiiaU. 

!□ the eqaatorial cutrent between Africa and Soath America, where the 
snrface is of a temperature of 78°, at 100 fathoms it is only 55°, ft difference of 
23°, and a temperature of 40° ia reached at 400 fatbome. In this region, as 
for OS knowledge goes, the fall in temperature oa we descend la most rapid, but 
generally speaking the same variations prevail everywhere. 

Id the tropical Pacific the temperature fatia 3*2° from the surface, where it 
gtands at 82°, to 50" nt a depth of 200 fathomE, and to 40° at from 500 to 600 
fatbomH be low the surface. Below the general depth of from 400 to 600 fathoms, 
the temperature decreases very slowly, but there is considerable variation in 
the absolute amount of it when we get to great depths in different parts of the 

It is interesting that the investigation into the translation of the great seismic 
wave caused by the eruption of Krakatoa in 1883 led to a similar and entirely 
independent conclnaion. The wave caused hy the explosion in the Straits of 
Sunda reached Cape Horn, where by good chance a French meteorological 
expedition had erected an automatic tide gauge, but instead of one series of 
waves being marked on the paper there were two. A little consideration 
ahowed that the South Pole having directly interposed between Sunda Straits 
and Cape Horn, the wares diverted by the land about the pole would arrive 
from both sides , 

One wave, however, made ite appearance seven hours before tbe other. 

Study showed that the earliest wave coincided in time with a wave travelling 
on tbe PociSc side of the pole, with a velocity due to the known depth, while 
the later wave muat have been retarded in its journey rid the Sooth Atlantic. 
The only poBsible explanation is that the wave had been impeded by compara- 
tively shallow water. 

In the great oceans the greatest cold is found on the western side of the South 
Atlantic, where the thermometer stands at 32° '3 F., but temperatures of 29° F. 
have been obtained of recent years east of the Pieroe Islands, north of the 
ridge which cuts off the deeper waters of the Arctic from the Atlantic. 

The waves which for ever disturb the surface of the sea demand much study. 

The greatest of these, and the most regular, is the tidal wave. On this 
many powerful intellects have been brought to bear, but it still presents many 
unsolved anomalies. 

Lord Kelvin and Profeaaor Darwin have demonstrated that the tidal move- 
ment is mode up of many waves depending upon different functions of the 
moon and sun, some being semi-diurnal, some diurnal. The time of transit 
over tbe meridian, the declination of both bodies, create great variations ; the 
ohonging distance and position of the moon and the position of her node, also 
have great effect, while the ever-varying direction and force of the winds, and 
the different pressure of the atmonpbere, play their part, and sometimes a very 
large part, on what is somewhat loosely known as the meteorological tide. 

Though after long observation made of the times and ranges of tides at any 
one spot, they can now be predicted with great accuracy, for that particular 
place, by the methodof harmonic analysis, perfected hy Professor G. Darwin, 
the meteorological tide excepted, no one can yet say what the tide will be at 
any spot where observationa have not been made. 

The waves due to wind, though not so far-reaching in their effecta as the 
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majestic march of the tide wave, are phenomena which are more apparent to 
the traveller on the ocean. 

The deep sea in a heavy gale presents, perhaps, the most impressive mani- 
festation of the powers of nature which man can behold, and doubtless many 
of us have experienced feelings that may* vary from awe and wonder to sheer 
delight, according to the temperament of each individual, at for the first time 
finding himself face to face with this magnificent sight, though I rather fear 
that discomfort is the prevailing feeling that many carry away. 

The height to which storm waves may rise has never been satisfactorily 
determined. Apart from the difficulty of the task and the small number of 
people who will address themselves to it when they have the chance, it is but 
rarely that any individual sees really abnormal waves, even though he may be 
at sea all his life. 

Different heights for what are called maximum waves have been recorded, 
and they vary from 40 to 90 feet from crest to hollow. 

All we can say is that the most probable figure is about 50 or 60 feet. 

These great storm waves travel very far. In some cases they convey a 
warning, as their velocity always far exceeds that at which the storm is 
travelling. In others they intimate that a gale of which no more is^seen has 
occurred somewhere — it may be many miles distant. 

When they haye travelled beyond the* libiits of the wind which raised them, 
they lose the steepness of slope which characterises them when under its 
influence, and become an undulation which is scarcely noticed when in deep 
water. 

On approaching shallow water, however, they are again apparent, and the 
'* rollers " that occur unperiodically at various places in latitudes where gales 
never occur would seem to be caused by such waves, originating in areas many 
thousands of miles distant. Such appears to be the originating in areas many 
rollers at Ascension and St. Helena, where the rocky and exposed nature of the 
landing has caused this phenomenon to be especially noticed. 

Other rollers are, however, undoubtedly due to earthquakes or volcanic 
eruptions occurring in the bed of the sea. 

The variations in the pressure of the atmosphere play an important part in 
changes of sea level. 

A difference of one inch in the barometer has been shown to be followed by 
a difference of a foot in the mean level of the sea, and in parts of the world 
where the mean height of the barometer varies much with the seasons, and the 
tidal range is small, this effect is very marked. 

Of any secular change in the level of the sea little is known. This can only 
be measured by comparison with the land, and it is a question which is the 
more unstable, the land or the water — probably the land, as it has been shown 
that the mass of the land is so trifling, compared with that of the ocean, that 
it would take a great deal to alter the general mean level of the latter. 
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THE MAY FROST OF 189i. 
To the Editor of the Meteorological Maijatinf. 
Sir, — To answer the question put by Mr. Harold Smith in the 
I August Magazine as to the strength of the wind at Easton Mauduit, 
on May 2l8t, during the daytime between the two severe night 
frosts, I may reply that the " wind " entries in my register (made by 
estimate, not by instniments,) show a force at 9 a.m. of 3, and during 
the whole day of 3 (on scale 0-12), i.e., there was a light breeze at 
9 am. which lessened as the day went on. It was the quietest day 
of the period, 19th to 24tli. The 22nd showed 3 and 4 respectively, 
and the two next days 5 and 4, which, by estimate, means a con- 
siderable wind, but nothing like a gale. I give these figures as being 
good for comparison between themnelves, but not as of precise 
absolute value. — Yours sincerely, 

H. A. BOYS. 
Easton Mauduil Vicarar/e, Northampton, Ava. 2Sth, 1B94. 

To the Editor of tlie Meteofological Jlfojoiiiit 

Sir, —Although it is rather late to be talking about the May frost, 
yet, hai'ing noticed in your Magazine for June the low temperatures 
given for different parts of the country on 21st of May and fol- 
lowing nights, I cannot refrain from drawing yoiir attention to the 
comparative freedom of London, and especially South London, from 
severe frosts during that period, the lowest temperature taken by me 

'jg 35°, on the night of the 20-2l8t May, the shed in which the 
thermometer hung being open to the N.E. wind, which was blowing 
at the time. I notice that this is even two degrees higher than the 
'alue given by you for North-west London on the same date. 

This position is at the summit of the hill, and fully exposed, yet 
nothing in the garden was damaged. 

I am, yours faithfully, 

AN AMATEUR METEOROLOGIST. 

Glapham Park, S. W., July llh, 1894. 

[This is another illustratiou of the variabUity of temperature in 
and around the metropolis. It was 32''-3 at Greenwich Observatory, 
33°'0 at Camden Square, 35°0 at Glapham, and 36'''0 at Acre Lane, 
Brixton ] 



AN INDICATION OF RAIN. ^1 

To tlie Editor of the Meteorological Magaane. ^^H 

Sir, — I find hereabouts a general belief that when corn in sheaves 

a the field dries rapidly iu the morning rain may be expected. This 

( to he contrary to all sound theory. The above conditions 

oed yesterday, rain following. It was triumphantly argued to 

me that the popular belief must be correct. — Your obedient servant, 

DUCIE. 
Torlvmrth Court, Falfidd, Olos., Sept. 5(A, 1894. 
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THE VIENNA HAILSTORM OF JUNE 7tb. 

In the latest MetearalojiiKhe Zeilnrliri/t, Dr. Hann, chief of the AnBtriim 
Weather Department, haa given aome iotaresting particulars relating to the 
terriSc and deatnictire hailetorm, accompaoied by a perfect hurricane and 
thunder and lightning, which visited Vienna on the morning of June 7th last. 
The Htorra is shown to have travelled from weat to east. Originating ap- 
parently about fl.30 p.m. on the 0th in Wurtemberg it passed over Munich 
ihortly before 3 a.m., the wind blowing in very severe squalls, rain and hail 
falling like a deluge, and in teo minutes there were mora than SO Qnshes of 
lightning. Travelling at the rate of 3^ miles ao hour, the disturbance reached 
Gmunden, but the storm was not violent here, and only a little rain (all. The 
distance of 120 miles from Gmunden to the Austrian capital was covered in 
Ihr. 40iuin., or at the rate of 72 milea an hour, the average rate for the whole 
distance from Manich being 4S miles an hour. Around Vienna tlie storm 
broke about 6.30 a.m. , and a few minutes after 7 o'clock it was all over. There 
are a cumber of observers in and al>out the city, and few of them reportad less 
than an inch of water, one or two from rain alone, the others from rain and 
melted hail. The largest totals were I'Tlin. in the Rathhauspark and r67in. in 
the Skodagasse, Joaefatadt. At the oenlra] office, Hoha Warta, 0'4in. fell in 16 
minutes, but at the Schmelz Reservoir the hail, which came down between 
6.H5 and 6..50 B.m., yielded 1 '47in. of water, or at the rate of nearly sin inches 

Eerhonr. Further afield, at Purkersdorf, however, Mr. Francis A. Heath, C.E., 
ada total of l'26in., but in Bve minutes, 6.45 to 6.50 a.m., he measured the 
enormous quantity of I'Hn., or at the rate of more than 13 inches an hoar. At 
Mariabrunn, the Imperial Experimental Forest Station, l'4Sin, was registered 
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■ INTERNATIONAL METEOROLOGICAL COMMITTEE. 



The International MeteoroIoBJoal Committee held its meating, aa arranged, 
at Upsala, on August 30 — 24. M. Wild, the president, was unfortunately pre- 
vented from attending, owing to indispoaition. M. Mascart was elected 
president for the meeting and Mr. Scott, as usual, secretary. The principal 
points dealt wiih at the meeting were as follows ;— 1. The establishment of an 
international meteorological bureau was recognized as impracti.iable, 2. It 
was resolved to publish in the report of the meeting a resumi of the measures 
adopted in all countries to communicate to agriculturists meteorological reaulta 
likely to be nseful to them. 3. The acceleration of meteorological telegrams. 
It was decided to address the iuternational telegraphic bureau at Berne on this 
subject. 4. "The scintillation of stars as an indication of weather," a paper by 
M. C. Dnfour, will he reproduced in the report. 6. The study of clouds. This 
was the great feature of the meating. The cloud committee appointed at 
Munich in 1891 held a meating at the same time as the International Meteoro- 
logical Committee, and presented a report dealiue with defiuitions for the ten 
claiaes (Hildebrandason and Abercromby) adopted at Munich, and with in- 
stmctiona for oloud ohservations. They also proposed to prepari 
an authoritative oloud atlas This report was, with aome modiiicatic 

6. The subject of the treatment of the wet bulb below the freezing 
discnssed, and the use of Ekholm's formula was recommended an inrenm. 

7. It was decided to arrange for a conference of the same character as that at 
Munich in 1891, which was not an official congress, to he held in Paria in 
September, 1S96. 



i, adopted. 



J 
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Rbuabks. 

Malta. — Adopted mean temp. 54°'9, one degree below tbe average of 10 years ; 
cloud and rainfall above the average. Mean honrly velocity of wind 9-8 miles. Thiin- 
deratorra on I3tli ; L on 22Dd and aOth ; H oa 25th. J. F. DOBSON- 

Hatiritii'i. — Mean temp, of air O^'S below, dew point 0°'5 below, and rainfall 
397 in. below, their respective averages. Maan honrly velocity of wind lO"? miles, 
or O'S mile above averitge ; extremes, 29'3 on 12th, and U'O on Ist ; pieviiiliiig 
direction, E.S.E. T and L on the 11th and 22nd, and L on 13th and 30th. 

C. Mkldrum, F.R.S. 

ClTLoN, Colombo.— Lightning was seen on the 13tli, 14th and 28th. Thnndsr- 
atorms occurred on 6 days. D. G. Mantkli. 

Jfe^Aonrjie.— Lightning on the 5t!i, 8th and 18th. R. L. J. Ellbry, F.R.S. 

Adelaide. — Mean temp. 0°'l below the average of 37 years, and rainfall '55 in. 
above the average. The first half of the month was warm and dry, the second batf 
cool and wet. C. Todd, F.R.8. 

Sydney. — Temperature C^ below, humidity 5 above, and rainfall 5'97 in. above, 
their respective averages. U. C. Ritbbbll, F.R.S. 

WdliiuiUm.- Fine up to the 6th, then showery with fine intervals up to the ISth, 
when 2'dS in. of B fell ; Sue for the remainder, except showers on Q6th, ^th and 
28th. Prevailing wind N.W. Mean temperature Cf-B below, and rainfall "9710. 
above, the average. R. B. Gore. 

Avc>dajtd.—Aa anUBQally tine and dry month, the rainfall being more than an inch 
below the average. Mean temp, slightly below, and barometrical pressure slightly 
above, the average. T. F. Cheesruak. 

Jamaica. — Mean hourly velocity of wind 3'9 miles, prevailing direction S.S.E. 
Rainfall in Kingston half the average, but over the Island as a whole the average 
fall was received. R. Joumstone. 
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METEOROLOGICAL NOTES ON AUGUST, 1894. 
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ENGLAND. 

Stkatkfibli) Tl'ikh38.— a showery month with b. largo rainfall. Wild 
flowers very luxuriant. Harvest much impeded by B : crops generally very 
good, bnt mach laid by heavy B. TB on 35th. Swifts departed oa Uth. 

HlTCHIN— Batwean 7 B.ni. and !0 a.m. on 25th 1-58 in. of K fall, with s few 
flaahes of L. 

Addinghin. — Weather very unsettled, and hindering for the finisbing of 
hay-making until the last week, which was tine. 

Bust St. Kl>McrNus. — Twenty-one days of B in the harvest month has been 
moat disastrous for the Eaatam Counties ; tho most damage was done from the 
22nd to the 26th, which period was very wet and almost without wind. Barley 
mach grown and discoloured. Distant T on 9th, TS on lOth. 

NoKwicQ, Brukdall. — A very nnaettled month ; frequent B, though heavy 
only on the S3rd. Day temperatures remarkably low, only reachiog 70° or 
upwards on Gve days, against IS days in 1893. T, L, B and H on the morning 
of the 20th. 

Langton HEitRlN-n.—At 9 a.m. on the 25tb 'S9 in. of B was measured, and 
on the26Cb 162 in. : the B began at 3.1.') a.m. on the 23th, and ceased at 11.30 
p.m. on the same day, so that 2-51 in. fell on tho 25th. No damage, however, 
was done here, but the floods caused great destrnction of property at Beaminster 
and Bridport. The temp, was remarkably uniform through the month, and 
the mean at 9 a.m. (60°'4) was l°-7 below the average. Two heavy TBB 
occurred oo the 25th ; fogs on 4th, Stb and 23rd. The last si:! days of the 
month were very Gne. 

ToBQDAY, Caky Gbpen. — B '39 in. above, and wet days I below, the average. 
Mean temp. eO"'!, or CS below tho average. Amonot of aunshine 156 hours 
35 minutes, being 31 boars below the average ; three sunless days. 

PoLAFiT TA)iiAS.~An unuBually wet month, but tbe last six days were 
beautifnllj fine, dry and warm, typical harvest weather. The B on the 26th 
wuparlicularly heavy, lasting not more than 3 or 4 hours. 

WOOLSTASTON. — A cold and stormy month, wilh very little sunshine, and 
vary nnfavourable foe harvest. The last week was dry and much warmer. A 
rery heavy B with T and L occurred on the 25tb. Mean temp. 56°'9. 

TBNBUsr, OoLETON. — A very cold un^enial month. Although there was 
not much more than the average quantity of B, tbe ground never got dry 
because there was no son. The ther. never reached 70° until the 26th, and 
only npon three days after that date. A great storm occurred on tbe night of 
the 25th, with very heavy B, T and L. 

LllCBKTBK, BaBiEbt. — Coutinuous B till tbe last few days, and the nights 
generally warm. Mean temp. oS"-?. T and L three times in the second week. 

SkathwAItB.— More than two inches of B fell on the 2nd and 14th, and more 
than one inch on tlie 5th, Tth and I3th. 



Havbkfordwest. — A wet hiuderable month, and much hay spoiled ; the 
more to be deplored as the crops were fine and very heavy. The wind blew 
throughout the month from S. and S.W,, and tbe climatic conditions were very 
rslaiing, although the temp, waa never high, 70" being reached only on one 
day. Corn crops very heavy with abundance of straw, hut much beaten down 
during the disastrous rains which fell nnioterruptedly from the 19th to 27tb. 



Sharp IB on the night of the 24tb from 10 p.m 



with 



weather changed < 
ear sny. 
ABERrsTWiTH, GooBRDDAN, — Very stormy throughout 



uidnight, the L very vivid 



*ind with fi: 
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SCOTLAND. 

CABaBN~.-.The first three weeks of the mooth were wet and dump, alffaot. 
the rainfall each day was generally small ; the latter part of the month w 
fine. Sunshice wa» considerably deficient, and temp, much helow the ave«u 
CondlttouB were very uofavonrable for ripening tbe crops. TS on the lal 

Jbdbuboh. — The month was marked by great unaettledneeB of weather, ■ 
was unfavourable to the agriculturist, whose harvest operationii were m 
retarded. A large portion of the crop waa still uncut at the cloae. The ni 
temp, was geaer^ly low. T and L on the 17th. T on 2Sth and 29tll. 

Braemar- — A wet cold montb. Duration of sunehine 100 hoars. 

Abbruebn, Ckanford. — From 9 p.m. on the 2Dd to 6 a.m. on tl 
l-85iu. of E fell, and on the 8th, between 2 p.m. and 3 p.m., 23 in. fell 
minutes, iu the foni of H about tbe size of peas, accompanied by T. 

RoGBEBRi. — Wet and cold until the IStb, afterwards cold and dry k 
northerly winds. Mean temp. 54''-6. 

IRELAND. 

Dabrynane Aseei. — Cold aud wet to tbe 25th, thence to the end very S 
and warm, with little or no wind, and remarkably calm sea. 

Watekford, Brook Lodue. — L at night on 24th ; a heavy TS c 
Thick ground fog on 26th, fog on 27tb, thick fog on the morning of the 

O'Brikn^bkidoe, Ro^s. — B moderate during the month, bet the almost b 
absence of aunshine made it one of the most nnpleasa 
record for all harvesting operations ; even in the last five rainless days 1 
was not a gleam of EUnshii 

DnBLiN.— A month of si: 
winds, and a heavy rainfi 
while it failed to reach evi 
tbe mouth. Tbe 
were noted on as many ai 
and 14th ; T was beard oi 
on the SiBt. 

EriEKFEL. — Almost up to tbe close of the montb, August was a contii 
of the dull dropping sunless weather and saturated atmosphere of July; ai _ 
wet month in fact, but with E 1*0.5 in. below the average. The saving ol 
late hay, as of the early, was the most difficult and expensive in 30 yean. 
abundance being much more than counteracted in value hy its inferim' oi 
dition. The magnificent harvest weather, however, which set ii " "* 
and still continues (Sept. 6th), juatifiea for once the forecasts of 
prophets. 



The ther. did not once reach 70' i 
fiV on as many as six out of the laat si 
p, 57'''9, is 1''8 below the average. High ^ 

B 13 days, and attained the force of a gale on t? 

11 tbe '2Dd ; H fell on the Sth A lunar halo w 



EEEATA IN " METEOROLOGICAL MAGAZINE," 

Regular Tables. 
Maidstone (Hunton Court) ... Feby. Total rain should be 3-46 in. i 

Cardiff(Ely) Feby. „ „ SMin. 

Loch Leven Sluices Jaly „ „ 2'40in. 

Sept. „ „ l-40ia. 

SCPPLEMENTART TABLES. 

Northampton (Sedgebrook)... Feby. Total rain a/umld be 2-54 in. > 

Harlow (Sheering) Oct. „ „ 2-75 in. 

Okehampton (Oallanda) Mar. „ „ 77 in. 

East Layton [Darbngton] ... July „ „ 2-84 in. 

Dalnaapidal, H.E.S Mar. „ ,, 2-61 in. 

Longford <,Cnrrygrane) April ,, ,, 1-OOin. 
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PROTECTION FROM LIGHTNING.* 

As it is nearly ihirteen years since the Report of the Lightning Rod 
Conference t was published, and as electrical knowledge has greatly 
increased during that period, we have read Prof. McAdie's work with 
gKa,t interest j and we hope that the Weather Bureau will place 
some copies on sale in this country, because we think that they 
woald be of general utility. 

Most of our readers have heard of — some of them have been pri- 
vileged to see — ^the brilliant experiments upon electrical dischargeB 
devised and carried out by Prof. Oliver Lodge, F.R.S., and one's first 
cariosity is to see whether Prof. Mc A die considers that Prof. Lodge's 
experiments have subverted the rules laid down by the Lightning 
Bod Conference We see no sign of it. Prof. McAdie renders, a^ 
ia quite right, full recognition to Prof. Lodge's good work ; but when 
he nas to approach the practical part — the laying down of the rules 
— ha does so by the tliree following sentences ; — 

"In I8S2 appeared the report of tliH LightniDg Rod Conference; in 
many respects the mo«t important contribution to the literature of tlie 
subject yet made. While bo many foreign govemmetits, and in particular 
France, had by means of officially constituted boards, taken a governmental 
interest in the protection of the people from the dangers of lightning, the 
English -apeab in g people of the world, aside from the few directions 
oflScially issued for the protection of magazines and liglitboitaes, remained 
withont any authoritative utterance upon the Buhject ; and while this oon- 
ference itself did not have strictly official sanction, it carries, from the 
character of its make-up, a weight eertainiy as Breat, if not greater, than 
an official board. It was simply a joint committee of representative 
members of the Institute of British Architects, the Fhyaical Society, the 
Society of Telegraph Engineers and Electricians, the Meteorological 
Society, and two co-opted members. As raiglit be anticipated from such 
auspices, the report is an excellent one, and must stand for years as the 
embodiment of the most widely gathered information and welt- considered 
decisions. The report is emphatically one baaed upon txptriinet, 

•U.S. Department of Agriculture, Weather Bureau. Circular of Informa- 
tion. Protection from Lightning, by Alexander MoAdie, U.S. Weather 
Bnrean, Washington, V.V., 1891. 8vo, 20 pages and 11 pages of plates. 

t E. and F. N. Spou, London, 1882, 8vo. 
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"The famoDB free-for-ftii disdunan which occaired at the Britiah 
AaBtfciation JUeeting in 1888. so far H oar judgment goes, eimply proved 
that the decisions of the conference coold not &t present he disregarded. 
As the president of the meeting, Sir William Thomson, said, we have 
' vary strong reason to feel that there is a very comfortable degree of 
secnrity, if not of absointe safety, giran to na by lightning conductors 
made according to the present and orthodoi rules.' 

"There are oue or two further features to which attention may be called. 
There are some very prevalent miaapprehenaiona with regard to lightniug. 
For eEsmple : that it never strikes twice in the same place i that the most 
exposed plooe is always struck ; that a few inches of gloss or a few feet of 
air will serve as a competent insulator to bar the progress of a flash that 
has forced its way through a thousand feet of air, etc. These are alluded 
to in the following geaera! directious." 

We have not space to reprint Chapter III., and, as we have above 
>aid, we hope that our readers may be able to procure the whole 
pamphlet. We, thei-efore, limit ourselves to notiog the few port^ions 
of it with which we do not agree. In Section II. we read : — 
" Use a good iron or copper conductor. If the latter, one weighing 
about 6 ounces to the foot, and preferably in the form of tape. If 
iron 18 used, and U seems to be in every way as efficient as copper, have it 
in rod or tape form, and weighing about 35 ounces to the foot." 

The above weights are practically identical with those recommended 
by the Lightning Rod Conference (6 oz. and 2^ lbs.) ; but we do not 
trnderstand the words which we have printed in italics. If iron is 
"in every way as efficient,'' why have six times as much of it as of 
copper 1 The great objection to iron is its deterioration by rust. 
Except upon Government powder magazines, we may say that practic- 
ally no lightning conductor is examined after it has once been put up. 
We think that very possibly while new an iron band seven times as 
large as a copper one would be more effective than a copper one ; 
bat let 10, 20, 30 years pass, and where would be safety with the 
iron ! while the copper would be as good as on the first day. 

Section V., attributed to Prof. Lodge, is really an epitome of the 
recommendation of the Lightning Eod Conference. (See its Report, 
bottom of page 11 and top of page 12.) 

Section X. — " Area of protection. . . . Many lightning rod manu- 
facturers consider that the rod protects an area of radius equal to the 
height. The truth is that buildings are struck sometimes within this 
very area, and we now hold [that] there is no such thing as a definite 
protected area." Prof. McAdie here accepts as a proves! truth that 
which previously has never been so authoritatively stated. We 
should be glad to be referred to the facts upon which this sweeping 
assertion is baaed. 

It must not be supposed that this pamphlet is merely a code of 
rules — quite the contrary ; it contains statistical tables of loss by 
lightning in the United States, deaths (average 200 annually), 
pecuniary loss by fire about 1^ million dollars (j£3 13,000 per annum). 



STMONS'S MONTHLY METEOROLOGICAL liAGAZINE: 131 

There is a very clear account of the accident to, and the present pro- 
tection of, the great Washington monument (555 ft. high), and there 
is a charming series of lithographs and photographs, with too little 
said about them. 



THE EECENT DKOUGHT IN THE MIDLANDS. 

To the Editor of the Meteorological Magazine. 

Sir, — It is strange that the recent spell of dry weather in parts 
of the Midland district should have attracted so little attention. 
Had it not been for the threatened water famine at Leicester, it 
seems likely that it would have passed altogether without notice by 
the Press. During the 26 days from'August 27th to September 
21st we had only one shower here, yielding 0*06 in. in the gauge. 
The nearest approach to this during the dry time (it could hardly 
be called a drought here) last year was the period between March 
17th and April 13th, with a total of 09 in. Kain fell only on 4 
days in September, and the total fall was 0*69 in. There was only 
one month last year with a smaller total, viz., April, of which the 
total was 0'47 in. 

It is a pity that some of the duplicate meteorologists in and about 
London cannot be transferred to outlying and poorly-manned 
districts. As it is, anything exceptional occurring in the S.K of 
England is apt to assume an exaggerated importance, while equally 
or more important occurrences in the provinces, receive no notice at 
all. Even the forecasts of the Meteorological Office, excellent as 
they are on the whole, are occasionally too much coloured by the 
weather prevailing at the time in the London district. There is a 
good deal of human nature even in meteorologists. 

G. T. KYVES, F.E.Met.Soc., 

Tean Vicarage, October Sth, 1894. 



It is not improbable that Mr. Kyves is right as to the influence of 
surroundings upon writers. With forecasting we have nothing to 
do, but Mr. Eyves writes of a drought, and compares it with that 
of 1893, and brings in the Leicester water famine in support of the 
argument. We have therefore taken up the subject in earnest, and 
append the result. The station in our regular table nearest to 
Leicester is Barkby, about 4| miles N.E. of the town ; the record is 
perfect from January 1st, 1870, to September 30th, 1894 ; we can 
have no better guide for investigation, and we therefore give the 
monthly fall for the 25 years. 
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Ilamfdll al BwrMiy, Leicestershire. 
AboveGrDund,0'10io. Above Sea Level, 221 ft, Obaerver, Rev. E. N. PocHIir, ' 
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The first nine months of 1894 according to this record have been 
dry, but not nearly so dry as in the previous years ending with 4, 



l2-4( 



14^01 



15^11 



19^47 



and the last two coluc 
there have been fire ii 
they have been in 1894. 



! table show that out of 25 years 
which the first nine months were drier than 
n, if we take the individual months 
there is not one month in I8!)4 which was unprecedentedly dry, 
while two of them, February and May, were above the average. 
The only thing that we can see in the least approaching justification 
for calling attention to a deficiency is the fact of one dry season 
following another dry season, but that is juat what water works are 
intended to provide for. However, we are not here discussing why 
Leicester is short of water, but whether there has been in the 
Midland counties anything like the drought which we had in the 
South of England in 1893. It was shown in these pages, and by 
the map in British Rainfall, 1893, that the drought of 1893 was far 
less severe in Leicestershire than in the South, and yet the Barkhy 
figures give for the driest four consecutive months of 1894 very 
nearly double the fall in 1893, 5-66 in. against 3^21 in. 

That September, 1894, was dry, is amply shown by the table on 
page 142, for Seathwaite had only one-twentieth of its average, and 
actually had much less than Leicester, but we think that we have 
proved that there has not previously been during this year any 
exceptional drought in the Midland Counties, and therefore there 
had been nothing to overlook. 



U 
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A DRY SEPTEMBER. 
We have in the preceding note called attention to the remarkably 
Email rainfall shown by the table on p. H2, and the supplementary 
table on p. 141 ia equally striking. It in many respects resembled 
September, 1866, but at Northern and Irish stations surpassed it. 
Seatbwaite, with an average for September of 1 1 '73 in. and an actual 
fall of 0'G9 in., or l-20th of the average, seems a hard case to beat, 
but the following lefter gives a still smaller proportion for Eotheaay 
in Bute. 

A DRY MONTH IN THE WEST OF SCOTLAND. 

Sib, — In no port of Scotiand waa the deficiencj of raiDfalt dnring Septemlier 

more marked than in that portion of the West Coast known as the Clyde 

A rainfall register having been kept at Rothesay since the year ISOO, we have 
reliable data for a West Coast station eitending over the long period of 94 
years. Previous to this year the Binulleat September rainfall noted was exactly 
one inch in the year 1865, while last month had but one-tenth of this small 
quantity and one forty-fifth of the average. The only months with a smaller 
downfall were those of April, 1842, and June, 1821 ; but April, 1ST3, and 
May, 1844, had the same rainfall ae in September last. During the seven 
weeks ending on October Sth barely one-third of an inch of rain fell at 
Rothesay ; while at Fort- William during this period only half an inch was 
measured, or in each instance aboat one-twentieth of the average, Edinburgh, 
on the other hand, had an inch and a quarter of rain dnring the period under 
review, or about a quarter of the average precipitation, many of the showera 
ofl the North Sea eitending but a BOiall way inland. Owing to the prevailing 
easterly winds but little sunshine was registered in Edinburgh, the euDabine 
recorded ahowing a daily average of three hours, but at the Ben Nevis 
Observatory four honrs a day was attained.^ am, ic, 

R, C. MOSSMAN. 

October iOch, 1894. 
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ENORMOUS HAILSTONES. ■ 

In the Quarterly Journd of the Eog. Mel. Soc, Vol. XV., p. if, 
will be found description and full size engravings of some immense 
hailatonea which fell about 50 miles S.E. of Paris on August 15th, 
1888, and of which actual models to scale can be inspected at the 
rooms of the Society. 

The stones seem to have been surpassed on August 26th, 1894, 
according to the Journal d'Amiens for August 30th, September 1st 
and 2nd, from which we proceed to translate a few statements ; — 

"The thunderstorm, accompanied by a cyclone (whirlwind), broke 
at 10 p.m., and for about half-a-mile blew down not only the trees, 
but the telegraph posts and the wires along the railway between 
Moreuil and Montdidier." 

"Most of the haUstones weighed 200 grammes (7 oz.), they broke 
not merely the windows, but also the tiled roots ; and at M^zieres 
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a window and broke a workbos ia stated 
weighed 1 kilo 200 grammes 



«iie which came through i 
hy the Propaganda ' 
<2IbB. 10 oz,)!" 

"Sheep were killed, and the next day small birds and game 
could be picked up by the dozen." 

" At Blancfosse (Oise) some of the hailstones weighed more than 
300 grammes (lOJoz.)." 

" At BeaucourC hailstones were picked up weighing nearly a 
kilogram (2 lbs.). Great as this appears, we are assured by a person 
well worthy of confidence that it la correct. Dead hares and part- 
ridges have been picked up." 

"The damage at MSzi^res is estimated at 800,000 franca 
(^32,000), but in the ofBcial list it is given as BOO.OOO francs 
(£24,000), and the total for the arrondissement of Montdidier ae 
1,115,766 francs (£44,631)." 

Further information is supplied by the following cuttings from 
The Times and the Morning Fust :~ 

BKDsaELB, Angnat 2"th.— A itorm of eitmordinary violance yestordiy 
poaaed over that portion of Belgium situated between Mona and the German 
frontier. The wind wu of oltnoBt cyclonic character, and swept Bcroas the 
conntry, dEHtroySng everything in ita path, along a well-defined track three 
kilometres in width. Several farms were struck by lightning and burned to 
the ground, while much damage was done also by the shower of enormous 
hailstones which accompaaied the storm. 

Xjeqe, Auguat 27th. — The aiorm which pasaed Over the S,E. of Belgium 
yesterday caused cDnaiderablo damage here. The atmospherin disturbance 
continued to-day, and the violence of the hurricane waa capecially Felt in this 
city and the surrounding country. Many houses are flooded, streets are under 
water, and railway traffic is interrupted. The circular railway connecting the 
various Btations is blocked by a wall having been blown down, and fallen 
across the line. 

Behlin. August 2Sth. — The unseasonable weather which baa prevailed for 
the last live weeks throughout Germany has culminated in a, aeries of violent 
hailstorms and hurricanes, which have done great damage in many parts of 
the country. At CreEeld the streets were Sooded, and a building three storeys 
high collapeed. Near Breslau a railway carriage was driven down the line by 
the force of the wind, and three workmen were killed. 

Vienna, Angost 28tih.— The excessive heat which has prevailed in Anatria- 
Hnngary during the last few days caused many cases of sunstroke. From 
Temesvar, in Hungary, it is reported that among the troops leaving for the 
mancfuvres ten cases, three of which ended fatally, occurred during a march 
of 12i miles. Yesterday, during the manmuvres, about 100 soldiers, the 
majority of whom belonged to cavalry regiments, were attacked by sunstroke. 

Bkub3£ls, Angnat 26th. — Immense damage has been done by the recent 
storms over all the district between the Sambre and the Mouse, and in many 
cases the harvest has been completely destroyed by the hail. 

pARifH, August 28th.— During the great storm which raged in France 
yesterday, the I17th Regiment of the line was on the march near Eventeul. 
The horses of the officers, frightened by the enormous hailstones, bolted at 
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country. A thoroaghbred belonging to the colonel wu so lerioosly injnM^ 1 
that it is now unlit for farther seivice. With anch force did the haitstonw 
fall that gome of them pierced the trumpets and other bran instmiaetits of 
the regimental band. 



WHIRLWINDS. JH 

To the Editor of the Meteorolo^cal Mofja^iK. 

Sir, — In your July issue, page 90, you have an intBresting report 
on a whirlwind which occurred near Eeigate on June 2Iat. Some 
person, who does not give his name, expresses bis ideas as to the 
formation of these phenomena, founded on the conditions of this 
one. I regret having to differ from his conclusions : A calm day in 
June, on a hill side, " high and exposed, under a brilliant sun, and 
very warm," with its action on the air, is in summer time bo very 
usual an occurrence, that we might expect a whirlwind in almost 
every hillside field in such weather. Mr. Burchall does not give the 
hour, but it curiously happens that at 5.0 p.m. on the same day, a 
similar phenomenon occurred at the racing grounds of the Athletic 
Club at Fulharo, under, I fancy, aa to locality, very different con- 
ditions, but apparently with as much force and effect. That at 
Fulham, however, showed a refined taste in selecting the music books 
of the band, and carrying their leaves to an inconceivable height 
Both these reports were published in the Tviies within a few days 
of their occurrence. Now, Sir, my contention is that a whirlwind, 
Buch as these, is caused by a silent electric current of large volume, 
but of small intensity, passing from the earth to the higher 
atmosphere, the electricity in both positions, or places, being of 
opposite species, that in the eariih, as in ordinary thunderstorms, 
being induced by that in the upper atmosphere ; the discharge 
carries the air and its contents along with it, the whirling motion 
being given, as is well-known, by the unequal friction, or resistance, 
on the opposite sides of the current ; the effect of this current on the 
air, giving it almost the force of a gale, was shown by the dilemma 
in which the poor rooks found themselves ; it must have been 
stronger than anything we can imagine to arise from ordinary heated 
air. It is much to be desired that meteorologists would give more 
of their attention to the subject of atmospheric electricity, which, 
next to the heat and light of the sun, produces the greatest effects in 
meteorology, and is at present thoroughly ignored. 
Yours faithfully, 

ROBERT J. I 

London, July 2Zrd, 1894. 
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Summary, 

Highest Temp, in Shade 108°0 at Adelaide, on Feb. 2nd. 

Lowest „ ,; — 4:8°*0 at Winnipeg, on Feb. 1st. 

Greatest Range in Year 1 40° -8 at Winnipeg. 

Least „ „ 26°'4 at Colombo, Ceylon. 

Oreatest Mean Daily Itange 23° '6 at Winnipeg. 

Least „ „ „ 10° -9 at Mauritius. 

Highest Mean Temp 80°*3 at Colombo, Ceylon. 

Lowest „ „ 30°'3 at Winnipeg. 

Driest Station Adelaide, mean humidity 60. 

Dampest „ Esquimalt, mean humidity 87. 

Highest Temperature in Sun ... 171°"0 at Trinidad. 

Lowest Temperature on Grass... — 22°*0 at Toronto.* 

Oreatest Kainfall 92 '49 in. at Trinidad. 

Least „ 19 80 in. at Camden Square. 

Most Cloudy Station Esquimalt, average amount 6 '7. 

^^^^ " » {Sbayf » " ^'^ 



REVIEW. 

J^eport on the Epidemic of Enteric Fever in 1893 m . . . . Worthing 
.... by C. Kelly, M.D., M.O.H. for West Sussex. Southern 
Publishing Co., Brighton, 1894. 8vo, 60 pages, and 15 maps and 
plates. 

In bygone times the Worthing disaster of 1893 would have been 
regarded as a visitation beyond human control. We now know 
more ; we know that this disease arises from dirt ; and when human 
beings realise that cleanliness is of greater importance than politics, 
this disease will be numbered with the things of the past. Worth- 
ing had its water supply fouled, and severe indeed was the penalty. 
It would be a good thing for the country could Worthing's lesson be 
brought to the notice of every Borough or County Councillor through- 
out the land, for Worthing is not the only place where an outbreak 
of enterics or typhoid fever may occur. 

Dr. Kelly has, we think, done most wisely in making this Report 
perfectly clear and frank. He seems to have concealed nothing, and 
to have proved his case — the sad one that the fouling of the water 
{aggravated by warm weather) was the direct cause of 1,416 cases 
and 188 deaths. Happily, he is able to report the abandonment of 
the old water works, and the return of the population to an extremely 
good state of health. 

* The Min. on Grass in not recorded at Canadian stations except Toronto. 
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INJURY TO VEGETATION IN MAY. 

To the EdUor of Iht Melforotogical ISagasiiK, 
SiK, — It is, as another of your correepondents observes, some time 
fflnce May, yet I venture to think all interest in the injury which 
many gardens sustained in that month is not yet exhausted. 

The greatest cold in May occurred here on the morning of the 
2Ut, when the minimum was 30'''9 ; this degree of cold would not 
ordinarily have produced the effects observed, it was, however, the 
fruit trees that principally suffered, and I believe the cause must be 
sought in the dryness, and the force of the wind which blew all night, 
and the rainfall 
The degrees of humidity at 9 a.m. were as here given :— 

May20 070 I May 25 088 

„ 21 0-B6 „ 26 0-69 

„ 24 0-70 I 

There had been considerable drought tor 37 days, from the middle 
of March to the middle of April, then came about an inch of nin 
which started the buds again, just before a dry period, from May, 
17th to 27th came an inch of rain, and a fresh impulse to the roots, 
only to cause the tender leaves to feel the full force of the scorching 
wind and sun. I noticed thaL potatoes when screened from wind by 
walls and houses in some instances escaped entirely, while neigh- 
houring gardens had theirs cut to the ground. — Your obedient servant, 
JOHN SLATTEK. 
li'hitchurch Stclory, Oxon, 20(A Stpl., 1894. 

WESTMORELAND WEATHER. 
To t/ie Editor. 

Sir, — Referring to the paragraph in yanr number of ta-day with regard to 
tbe 6ae weather in North Scotl&ud during l^eptember, it may intereaC your 
readera to learn that Himilar conditions have prevailed in Wastmorelaad and 
the North-Weet Biding of Yorkshire. On Thnrsday last I left; Westmoreland 
lor London, and the ooutraet betwueu the bright sunshine there and the chill 
fog and dampness here ia most remarkable. 

It IB not only a few days of this glorious weather which has prevailed in our 
mountaiuOQB and generally rainy county. 

Since August 2dth, and over a continuous period of six weeks no rain of any 
moment has fallen. Days of bright sunshine and summer heat, with cool 
nighCs, have been almost uninterrupted. 

Taking the rainfall at two places about Gfty miles apart, viz.. Kendal, in 
Westmoreland, and Foulridge (near Skipton) in the West Riding, the results 
are nearly alike during the six weeks, viz. :— At Kendal '31 iu., and at Fool- 
ridge -39 in. , whereas iu 1893 the rainfall in September at these places was nearly 
seven inohes. 

Tbe effect of this line weather upon land and farming prospects has been 
very beneficial. Tbe corn crop, which is up to tbe average, has been housed 
in a perfectly dry uouilition. and with much less labour than usual, whilst the 
after growth of grass and clover, stimulated by rain in August and suushine in 
September, has been so lamriant that the cattle are feeding knee-deep in 
herbage. 

I hear to-day that rain fell yesterday for ihree hours in Westmoreland, 
six weeks and one day having elapsed since the last heavy fall. 

Tlu! Ai/ienauni, London, Oct 8. ALFRED HARRIS. 

[fVoin lie Weelminaler Qtuette.^ 
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SUPPLEMENTARY TABLE OF RAINFALL, 

SEPTEMBER, 1894. 
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■ee itet. Mag., Vol. XTV., pp. 10 4 11.] 
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STATIONS. 
[The Homtn numerals deni 



London (Camden Square) . 
Mudstoue (Hnnton Conrt),.. 

Stratlifield Turgias 

Hitchin 

Winstovr (AddintitOD) .. 
BniySt. Edmunda(Westley) 1 

Norwich (Brnndall) 1 

Weyraonth(LttngtonHflmng) i 

Torquay (Carj Greeu) ' 
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TEMPERATURE. 
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Loch Leven Sluioaa 
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Darry Dane Abbey 

Waterford [Brook Lodge) . 
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Waringatown 

I Londonderry (Craggan Rea.). 
' Oaiagh JKdenfel) .. 
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METEOROLOGICAL NOTES ON SEPTEMBER, 1894. 
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ENGLAND. 

STBATeFreLD TuBolBS.— A fair niontli with several wet days, but with little 
E. A sharp tS circulated round this station an 7th, with much fi, but did not 
develop, being heavier to the E. T on 6th, Ivy in flower on 12th. Red 
admiral butterfly flying an 14tb. 

AltuiKOTos. — A dull, cold month with a moat unusual predominanue of N. E. 
winds (twenty-nine days out of thirty). The max. shade temp. 66° ia the 
lowest for the month noted during the last twenty-four years. A lower min. 
temp, has been registered, but not often. On the 28th and 29th many tender 
plsuts were cut off by frost. In September, 1880, the max. temp, was 85", 
19 degreeii higher than the max. of this month. Fog on four days. T and B 
OD 6Ch. 

BoKY St. Edmunds. — A month of northerly winds, low temp, and little 

NoKWIUH, BaCSDALL.— 

mists at times. Mean temp, 3" below the average. 
on 2Sth and 29th. 

LanctonIHeerino.— The first week of the mouth was wet and itnaettlBd, 
with T and L on the 2ud, 5th, 6th and 7tb ; then followed thirteen days of Gne 
dry weather, most favourable for tlia in-gathering of the harvest. From the 
SOth to the 24th 2-36 in. of E fell ; the last six days of the month were bright 
and sunny. On the whole a fine month hut rather cold, the mean temp, being 
3°'l below the average. The mean reading of the bar. was higher than that of 
any September in the previous thirteen years, and the reading on the SOth was 
higher than that of any day during that time. 

ToHijCAY, Gary GhbeN-— B "70 in. abovethe the average. Mean t*mp. 56^-3, 
or 0''-6 below the average. Amount of sunshine 156 hours 5 minutes, being 
1 hour 20 minutes below the average ; four sunless days. 

POLAPIT TamaR.— Total B leas than half the average of thirteen years. 
The month was specially noticeable for the prevalence of E, wind and the 
absence of strong winds or gales. Fogs on three days, thick on 19th and 20tb. 

Stbocd, UpnELD.— T and L on the 4th, T8 on 5th, and T on 6th. Fog at 
night on the lOtb. Prevailing winds N. and N.E. 

WOOLSTASTON. — A Very dry month without much 
generally well got in. Mean temp. 52" '0. 

TenbcBiY, Orleton. — A cold and sunless month y 
quantity of B. With the eicoptioo of a few hours o 
N. or N.K all the month. "' ' ' 
T days. T8 on 4 

Leicester, Babeby. — Warm n 
E2°'4. Great scarcity of wat 

Masphkstbr, Pltmoitph Grove, — The driest September experienced since 
observation commenced twenty-seven years ago, and, with the two esceptioua 
of 1871 aud 1878, when the mean temp, was .')2''*6 each year, the coldest 
September during that time. Mean temp. uS'l). 

WALES. 

Haverfordwest, — During the first twelve days six cold nights occarred, 
and from 25th to SOth the nights were cold and frosty, but the bul^ of the nights 
were above the average for the month. The weather was splendidly Gne ; the 
day temp, below the mean, with air crisp ; prevailing winds N.N.E. ; much 
hnght sunshine ; many nights very foggy ; small rainfall. One of the finest 
harvest months on record ; 23 days without R. 

Abkrystwitb, Gogekddan. — Very fine throughout the month with bright 
(nnshine. 



The harvest 



Sharp frosts on the 28th, 29th and SOth. Fog on 
nights till 26tb. Mean temp, of the month 
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SCOTLAND. 

Cabgek. — A remarkablf fine month, with meui temp, one deeree Sibove 
avenkge. Mean bar. prennre 30']30 in. ; oa only four occasionB during the Uf 
34 yean bu this mean presinre been exceeded, viz., November, 1S6T. JwiaKr}, 
1S80. Jane. 1887, and Febmarj'. IS91, On only one occauoa aincei oliservatioat 
were commenced ha« there been a less fall of R in any oDe month, viz., Apl3^ 
ISTS, when -10 ID. (elL The total S from Annut lath to the end of Septemte 
was only "40 in. E. winds prevailed for 24 days, and were remarkably li^ik 

Jedbcrgb. — The month was marked by generally cold ungenial weather to 
the seaaon. The K was slight and fell at long intervaU, allowing much corn tli 
be saved, but frosts and dew prevailed a good deal, which retarded operal 
generally till iiiid-day. The cereal crops are above the average ; the tim^ 



croD rather diaappoititini 
CoLMoNF.Ll,— The tea 



i least rainfall in any September from 1S76-94, 
[act, the least in any month in these years. 

MrLL, QuiMSH. — An unprecedented month of sunshine and dry weaUlcl> 
Tha harvest in thii district has been got in under most nuusDal condition*. 

Bkakmar. — A fine, dry moDtli. Duratiou of sunshine 107 hours 4.') minDttK. 

Abebdees. CnAHroKli. — An exceptionally litie month. All graia crops ed 
and stacked in good order. ; 

DuNROBi\.~The finest and driest September for at least a quarter of 4 
century. * 

RoEBEEKT. — Very di-y and quiet thnxighont. The driest September 
for 28 years. 

IRELAND. 

DABlirKAKE Abbit. — A very dry aod fine, sunny month, the number <t 
days with R being the smalleet registered. The next smallest were seven daji 
in May, 1876, and nine days in November, 1879. the corresponding falls bentf 
■S3 in. and 75 in. The falls in May. 1874 ( I 20 in. ), March and April, 1^ 
(1 -03 and 1-26 in.), were less than this month, baton more days (17, 13,10V 
The first part of the month was very warm, but the last few days wm 
Tstber coldl 

O'BRtKHSBRlPOE. Ross. — The driest and most beautiful month in this reoori 
of 49 years. September, 1S8S, being the nearest to it, but with many mora 
niny days. 

DPBLTS.^Afl in 1863, so in 1894, September proved a favourable month 
throoghoDt ; quiet, coo! weather, with an overwhelming prevalence of N. to H. 
winds, and a very scaoty and infrequent rainfall. The mean temp. (SS'-g) 
was exactly 2" below the average. High winds were noted on only two iaya. 
J. on the 4th. Fog on 5 days. 

Waeinustowk. — The driest month ever recorded here. Sharp frost cm th» 
27th, earlier than usual by a fortnight or throe weeks. 

Edenfel. — The drought which set in on the 27th August, and embracing tlM | 
whole month of September, has now 16th October) reached its forty-Grat d»y, 
daring which time bat -19 in. of R has falleu on seven days. This is by far 
tbe driest period of like duration recorded here in 30 yeara, and as far as I am 
able to ascertain from some records in my possession and the " oldest inhabi- 
tants," for at leaet as far back as 1826. A high and steady bar., averaging 
about 30'3 in. ; winds, if any, from northerly or easterly points, and a 
■mailer proportion of clear sunshine than is common to these coudiciona has 
accompanied them. A good harvest has been secured even in tbe noimbun 
districts in periecC order. 
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RAINFALL IN JERUSALEM.* 
Among our old MSS. we have the portion of the follomng table 
preceding 1856. In Beardmore'a Manual of Hydrdogy, 1862, p. 361, 
the table is carried on to the end of 1859, and as it is evidently the 
same record, we have incorporated the twot : — 

Rainfall at Jeruealem. 

ObHecver • - - Da. Macgowan. 

,,.-., I Above the Mediterranaan 2,749 ft. 
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78 '4 
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94-0 1104-2 
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Msan for the yeara 1846-1848 fc 1851-59=65-1 io. 

Eeardmore's table was reprinted (with the mistakes) in Dr. J, I. 
Whitty'a Pruposed Water Supply f(yr Jerusalem, 1863, p. 194. 

For subsequent {and very different) information there are two 
principal sources, both based upon one aeries of observations, but 
each throwing some little light upon the details furnished by the 

• On the Fall of Rain 
Gtoiaher, F.I 
January, 1894. 

■f In Beardmore'a table the addition is wrong for 1853, the true total being 
51^2in. ; and in 1854 March is given as 24 ■Sin., inetesd of 24-2 in., which we 
believe was the value actually recorded. 
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Other. The sources are (1) several papers by Dr. Buchan, r.R.S.E^ 
and bv Dr. Chaplin, publiahed in the Journal of the Scoltish Meteoro- 
logical Sonitty in 1867 and subsequent years; and (2) the very valuable 
paper by Mr. Glaisher, already referred to. 

It is rather strange that neither Dr. Buchan nor Mr. Glaisher 
makes any reference to the early observations. However, we had 
better reprint the only scraps of information which we possesa. 
First : Dr. Buchan, Jour. Scot. Met. Soc, 1869, p. 98 :— 

"While on a tour through Palestine in the spring of 1863, 
Dr. Keith Johnston, the Society's Honorary Secretary, made 
arrangements with Dr. Thomas Chaplin for making Meteoro- 
logical Observations at Jerusalem. The Board of Trade most 
cordially co-operated with the Society in the supply of iustru- 
ments." 
And again on p. 104 ;— 

"As the (rainfall) observations began in November, 1863, we 
cannot go further back than the 1st of the month." 
Mr, Glaisher's account, Quarterly Statement, Jan., 1894, p. 39, is. 
equally definite i — ■ 

" The series of daily observations of rain was begun by 
Dr. Chaplin in the year 1861, and was continued by him for the 
long period of 22 years till the end of 1882 : they have since 
1883 been continued under the auspices of the Palestine 
Exploration Fund. 

" The rain gauge used during the first six years was a float 
gauge by Newman, and since then a certified 8-inch gauge by 
Negretti and Zambra. During tour years the gauges were 
placed side by side ; the float gauge registered during these four 
years 88 83 inches, and Negretti and Zambra's gauge 93-25 
inches, and the readings by Newman's gauge have been corrected 
BO aa to give result* in accordance with the 8-inch gauge. 

" Dr. Chaplin says that the position of the gauges was in a 
garden within the city, about 3,500 feet above the level of the 
Mediterranean, open on all sides, the houses which bound it on 
the S. and W. being too far removed to influence the fall of rain 
on the pluviometer." 
Now let us try to get at the actual facts. 

It would have been more frank had Dr. Keith Johnston recognized 
the earlier work of Dr. Chaplin, but it is evident that what really 
happened in the spring of 1863 was that Dr. Keith Johnston found 
Dr. Chaplin working with a Newman rain gauge (and probably 
indifferent thermometers, &c., but we are not dealing with them), 
thought it desirable that he should have a good one, obtained a 
verified Glaisher gauge from Admiral PitzRoy, which arrived in 
Jerusalem in time to be brought into use on November 1st, 1863. 

Thus completed, Dr. Bucban's statement agrees with Mr. Glaisher's, 
that the gauges used were — 

Newmao'8 1861, 1862, 1883, 1884, 1865, 1S66 

Negretti's 1863, 1864, 1S66, 1866 and onwi 




STMONS'S UONTHLT HBTEOBOLOGICAL MAGAZINE. 



UT 



But in the next place we cannot make Mr. Glaiaher'a Btatement 
correspond with his own table. He says that during the first six 
years a Newman gauge was used, and that during four years the two 
gauges were side by side. It is reasonable to assume that this com- 
parison began when the second gauge arrived, viz., in November, 
1863, but neither by taking the whole of 1863 and three subsequent 
years, nor by any combination near that date, can we get from Mr. 
Glaisher's own table 48 consecutive months giving the total of 
93-25 inches mentioned in the extract above quoted.* The matter 
is probably not important, but it lessens the confidence which other- 
wise we should have felt in the whole table, which we have not space 
to reproduce in exlenso. We therefore give abstracts — 
Total Amiiuii Rainfall at Jeiiisakm. 
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We may add that for 1 6 out of the 32 years quoted by Mr. Glaiaher, 
we have three iudependent copies of the record ; and for 27 years 
out of the 32 we have two copies. There are a few differences, but, 
on the whole, we believe that Mr. Glaiaher's values are the best, and 
that there is no error of more than a few hundredths of an inch in 
any of the means. 

It in obvious that the records for the period 1846-59 and for 
1861-92 cannot both be correct; the former gives a mean of 65-1 
inches, the latter of only 252 inches. There can, we think, be little 
doubt that the recent observations must be regarded as correct, and 
those between 1846 and 1859 as erroneous, but it is not easy to 
understand how so great an error was produced, except upon one 
hypothesis, for which there is not an atom of evideniie except that 
it would harmonize the two records. The hypothesis is that Dr. 
Macgowan took out with him an 8-inch gauge, that the measure was 
broken in transit, and one adapted for a 5-inch gauge was then sent 
out and used. In that case all his amounts would he too large in 
the ratio of 2'56 to I ; corrected for that his totals would be^ 



1846 



This result of 25'4 in. as the mean of one set of obsei'vations, and 
of 25'2 in. as the mean of the others, is a curious coincidence, if it 
is nothing more. And there is another fact which almost makes it 
probable that this is really the solution of the mystery. 

If the old records were bad from leakage, from malicious inter- 
ference, or from misplaced decimals, they would, when worked up 
for monthly means, give anomalous values, but the following table 
ahows that generally the monthly percentages from the two series 
mn very closely together : — 



iH) 14 



1 






[. Sept. Oct 



18 



It may have occurred to some one that the Newman gauge which 
Dr. Chaplin used from 1861 to 1866 was the one which had been 
used from 1846 to 1859 by Dr. Macgowan, but that seems impossible, 
because the comparison made by Mr. Glaisher showed that the 
Newman gauge recorded 5% too little, whereas the record by Dr. 
Macgowan seems about 156% too great. 

On the whole we are satisfied that the true mean rainfall at 
Jerusalem is 25 inches, almost identical in total with that in London, 
but that no rain falls between May and October, and that about a 
fourth of the yearly total falls in each of the three months, 
December, January, and February. 
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EAINFALL ON MOUNT LEBANON. 
In connection with the above article, it will be of interest to give the 
monthly totals of the fall of rain as communicated to us by 
Mr. T. Little, of Ain Salaam, Brumana, Mount Lebanon (a few miles 
inland from Beyrout), in Lat. 33° 54' N., and Lon. 35" 35' R ; the 
gauge being 8 inches in diameter, 1 ft above ground, and 2,350 ft. 
above the level of the sea. Mr. Little says that the rainfall of 
November and December, 1890, was quite exceptionally heavy, and 
amonnted to that of an average year. 

Jim. Feb. Mar. Apr. May. June. Julj.Auj. Sept. Oct. Not. Dec. Total. 

1890... 7-73 9-64 3'Ofi 2-OH -00 "00 -00 -04 -10 -1.3 16-11 15-48.~64^ 
1891... 10-75 8-53 271 2-83 2-34 -00 -00 -00 -78 1 -82 4-74 10-95.. .45-45 



STORM OF SEPTEMBER 20th, 189i. AT MARTINIQUE. 

We have been favoured by M. Leon Sully, of St. Pierre, Mar- 
tinique, with a long letter dated October 8th, and with photographs of 
the record of his Richard barograph, and of maps of the track of 
the stonu. 

Instead of translating the whole letter we shall state the principal 
points mentioned. For Martinique M. Sully quotes his own obser- 
vations ; for Guadaloupe those at the Meteorological Office at Pointe 
k Pitre, and for other localities mostly the local newspapers. 

The track of the centre seems to have been over the N. of 
Dominica, ravaging on its diingerous side, Marie Galante, la 
Gnadaloupe, Montserrat, Antigua, St. Kitt's and Ste. Croix, passing 
away towards Cuba and Florida. 

On the 20th the line perpendicular to that of the propagation of 
the storm passed St. Pierre, Martinique, at 0,30 p.m., the pressure 
being 29-69 in., and it passed Pointe k Pitre, Guadaloupe, at 2 p.m. 
on the same day, pressure 29-77 in. On the 2lat it passed Porto 
Bico, and reached St. Domingo in the night 2l8t-22nd, in fact it 
raged furiously from 11 p.m. on 21st to 5 a.m. on 22nd, pressure fell 
to 2906 in. It reached Cuba on 2ith, and destroyed most of the 
telegraph lines, and finally passed into Florida near Key West. 

M. Sully considers the velocity of translation to have been 
unusually high for the district, viz., 19^ miles per hour. 

One remarkable characteristic of the storm was the absence of 
electrical phenomena ; there was a slight thunderstorm in the night 
19th-20th, but in the afternoon of the 20tli, when the cyclone was 
at its height, there was neither ordinary nor globular lightning, and 
there was no thunder. Perhaps, if it had been night when the 
storm passed, instead of day, there might have been seen, as on 
August 18th, 1891, manifestations of St. Elmo's fire. 

Although at Martinique the damage was limited to the carrying 
away of a few blinds and roofs, and of most of the crop of bananas. 
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it was very different in the islands on the dangerous side of the 
atorm — Dominica, Marie Galante, Guadaloupe, Antigua and Mont- 
eerrat, where all the plantations have suffered greatly, four-fifths of 
the houses have been unroofed, and moat of the telegraph lines 
destroyed. 

Porto Eico seems to have escaped lightly, but we are told that in 
St. Domingo 500 houses and two churches were destroyed, nearly 
all the roofs, even of the Palace and public buildings, were carried 
away, and the crops levelled. 

As regards Cuba and Florida, there has been such damage to the 
telegraphs, that we have as yet no details. 

The letter is accompanied by transcripts of the observations made 
each half hour by M. Sully, and by a few made at irregular intervals 
at Pointe a Pitre, Guadaloupe. 

THE SAME STORM IN SOUTH EASTERN MEXICO. 

We are glad to be able to add to the foregoing a statement from 
the N.W. of Yucatan, which we have translated from the Summary 
for September, 1894, issued by the Central Meteorological Observa- 
tory of Mexico. 

" Cyclone [in the Island of faiu]. — Sr. F^lix G6mez, Engineer of 
M^rida, Yucatan, has sent us the following note : — 

"On Saturday, September 23nd, at 4.i0 p.m., we observed in the 
N.E, many scattered clouds of a curanlo nimbus type coming rapidly 
at a low altitude. This was the first indication which led me to 
surmise that a storm existed in the S.E., and I immediately began to 
watch the wind and the barometer ; the wind was E.N.E., and the 
mean pressure for the day was 29 '93 in. 

" On Sunday, 23rd, the sky was occasionally overcast, there were 
light northerly squalls ; the vane pointed steadily to E.N.E. until the 
afternoon, when it went to N.N.E., and the pressure fell to 29'92 in. 

" On Monday, 24th, the sky continued overcast at intervals ; there 
were light squalls; the vane kept at N.N.E until the afternoon, 
"when it went to N.N.W., and the pressure fell to 29-87 in. 

"On Tuesday, 25th, the wind was variable between N.W. and 
W.N. W., and the sky clear; the barometer fell to 29'84 in., and in the 
afternoon the wind backed to W.S.W. 

" On Wednesday, 26th, the wind went round to S.W., and the 
"barometer rose to 39'86 in., and a drizzle gave 0-05 in. of rain. 

" Though the indications of the barometer were very slight, the 
aspect of the sky and the backing of the wind showed that M6rida 
was on the western skirt of a cyclone, wherefore we reported to the 
observatory on the 23rd and subsequent days that a depression 
existed to our east, 

"Notices {received October Ist) from Habana confirm this by 
stating that a destructive hurricane passed over Cuba on SepEembaj 
23rd and 24th." 



L 
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ENORMOUS HAILSTONES. 

With reference to the article on the above subject on p. 13i of 
our last number we give the following notes, the tirst arrived too 
late to be quoted with the other details of the Eichmond storm on 
p. [201 of BrUith Rainfall, 1893. 

Bichmond, Yorh. — On 8th July a very remarkable haihtorm took 
place ; almost all the hailstones were over an inch in diameter, 
numbers 2 in. and 2^ in., and one measured 7 in. long by 4i in, 
broad. The storm lasted a very short time, about a quarter of an 
hour, and was very partial, four miles distant there was none ; it 
was vary narrow, and swept over Richmond, and up the valley of 
the Swale. Ellen Davidson. 

In tlie Indian Engineerior May 1 9th, 1894, there are engravings 
of a hailstone which fell at Kanchrapara* at 5.45 p.m. on April 27th, 
1873, which was very much of the form of a potato, 3J in. x 3J x 2^, 
and therefore would weigh about 1 lb. 1 oz. The account says that 
Btones of this size were innumerable, and that those that fell on 
hard roads bounded about like white cricket balls, and in their 
rebound rose fully 10 ft It also states (what is obvious from the 
dimensions) that they would not go into an ordinary tumbler, and 
that even at dinner time (t) they had not melted sufficiently to go 
to the bottom of one. This account is authenticated by five signatures. 

During a severe hailstorm at Vickshurg on the afternoon of 
Friday, May 11th, 1894, a remarkably large hailstone was found to 
have a solid nucleus, consisting of a piece of alabaster from one-half 
to three-quarters of an inch [1 in length]. During the same storm 
at Bovina, eight miles E. of Vicksburg, a gopher turtle, 6 by 8 in., 
and entirely encased in ice, fell with the hail. 

An exanunation of the weather map shows that these hail storms 
occurred on the S. side of a region of cold northerly winds, and 
were but a small portion of a series of similar storms ; apparently 
some special local whirls or gusts carried heavy objects from the 
«arth's surface up to the cloud region, where they were encased by 
successive layers of snow and ice, until they fell as hailstones. The 
fact that hailstones, as well aa drops of water and flakes of snow, 
often contain nuclei that must have been carried up from the earth's 
surface, is entirely in accord with the general principle that 
.ascending currents precede the formation of cloud and rain, and that 
solid nuclei are needed to initiate the ordinary precipitation of 
moisture. — Prof. Clkvkland Abbe, in the U.S.A. MonMy Weather 
Review, May, 1894, p. 215. 

From Mr. S. M. Blandford, temporarily in charge of the Weather 
Bureau office in Portland, Oregon, there was received too late for the 
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Jnna Eeview a report of the tornado which occurred June 3rd, 1894, 
paaaing northeastward through the counties of Harney, Grant and 
Union, in eastern Oregon. He aaya that the most novel feature 
was the hail. Our correspondent states that the formation was 
more in the nature of sheets of ice than simple hailstones. The 
sheets of ice averaged 3 to 4 in. square, and from three-fourths of an 
inch to l|in. in thickness. They )iad a smooth surface, and in 
falling gave the impression of a vast field or sheet of ice suspended 
in the atmosphere, and suddenly broken ioto fragments about the 
size of the palm of the hand. During the progress of the tornado 
at Long Creek, a piano was taken up and carried about a hundred 
yards.— U.S. A. Mtmihly Weather Effvieio, July, 1894, p. 293. 



THE RECENT DROUGHT IN THE MIDLANDS. 

To the Editor of ilte Metearotogicat MoJiaane. 

Sir, — I have only glanced at the Met. Mag. just arrived, but read 
your remarks about our rainfall. With all due deference to your 
figures and remarks, we, living here, seem to think that you have 
omitted one very serious consideration. 

You take the Barkby fall. On comparing my rainfall here with 
that, we certainly have not been blessed with so much, But, 
omitting this, you seem to take no notice of the actual amount of each 
fall. If the ground is dry, a small fall (as far as the Reservoir is con- 
cerned) will do no good. Now, taking from October last year up to 
the present time, we have had but one fall over '70 in., and that was 
in February, and was snow. In fact, that was the only snow we had 
all the winter. Then we have had but one fall over 'GO in. (in June) ; 
none others over half-an-inch. By examining the annexed table, you 
wOl see that out of the 174 days on which rain or dew fell, no fewer 
than 118 produced leas than -lOin, each time. The total amount 
appears good, but when it comes in such driblets, it cannot run into 
the Reservoir. The dry mud all round the water has large cracks, 
which swiiiow up all small contributions, and it is only a heavy rain 
which will do much good, and this we have not had. Again, though 
OUT rainfall appears to be respectable, it has come in such a, manner 
as to be practically of little value (as far as the Reservoir is concerned). 
Taking a few examples : — On December 20th we had -33 in. of sleet ; 
the next "heavy" fall was on January ITth, when -10 in. fell; the 
total fall for the intervening 28 days was only -55 in. The next 
"heavy" fall was on February 16th, when -17 in. fell; the total 
fall for the intervening 29 days was '59 in. Thus, during 59 days of 
the three winter months, we had only 1 '38 in. March 1 3th, -15 in., 
not a drop for the next 20 days; then on April 3rd we had -31 in. 
June 15th, "30 in. ; July 10th, "38 in. ; for the intervening 24 days 
only -22 in. August 25th, "48 in. ; September 25th, -32 in. ; for the 
intervening 30 days only -41 in. Since September 25th up to the 
present time, an interval of 23 days, we have had but "25 in. 
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Youra very BiDcerely, 

T. A. PRESTON. 
Tkurmettm Seelory, Leicester, October nth, 1894. 

[Mr. Preston's letters are generally so interesting that one regrets 
their rarity — but this time we really must say a few words in our 
own defence — not because he disproves one word that we wrote, but 
hecanae the opening sentence implies that he contemplated doing bo. 

He seems not to admire our taking the Barkhy record, but it was 
essential to take a long one— and the Thurcaston record does not go 
back 10 years, whereas the Barkby one goes back a quarter of a 
century. 

In the second paragraph he goes carefully (and wo agree with 
him), into one of the reasons for the water trouble at Leicester, but 
if he will look at p. 133 he will find that we wrote " we are not here 
discussing why Leicester is short of water, but whether there baa 
been in the Midland Counties anything like the drought which we 
had in the South of England in 1893," and we found no evidence of 
such a drought. 

Mr. Preston gives away his case by saying "The total amount 
appears good," and the addition, " but when it comes in such drib- 
lets it cannot run into the Reservoir " opens the very question which 
WB had excluded, because the subject of the water supply of Leicester 
would he foreign to the province of the Meieorulogixtl Magadne. 

The facts shown by Mr. Preston's table are decidedly important, and 
we are glad that it is put upon record that at a station with a mean 
annual rainfall of about 28 inches, it is possible to have I" consecu- 
tive months with no fall exceeding O^SO in. and only two exceeding 
half-an-inch.— Ed.] 
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LUNAE RAINBOW. 
To l/ie Editor of the Meteorological Magaziw. 
Sir, — A perfect lunar rainbow wae visible here on October 15th, 
at 6. 15 p.m. The moon had juat risen over a heavy cloud bank, and 
threw a primary bow on a retreating shower. The colours were 
very distinct, but not so bright as in a sun bow. The legs sub- 
tended an angle of 75°, and one leg was I'isible between me and a 
house 200 yards distaut, it appeared to be less than half that 
distance ; the other leg could not be traced to the ground. 

J. P. MACLEAK. 
Cratileigh, Surrey. 

ON COLD BEFORE AND AFTER THE NEW YEAR. 

To tlie Editor of the Meteorological Maiiaaite. 

SiK, — How is cold before the New Year related to that after itt 

If we have a great deal of cold in the end of the year, are we likely 

to be compensated by mildness in the early motitha of the next 

year, or is it the opposite 1 

I have recently sought an answer to this in the number of frost 
days at Greenwich in the 53 winter seasons 1841-2 to 1893-4 (not 
considering intensity of frost), and the following analysis may be 
found interesting. 

The average number of frost days jn the fourth quarter (October 
to December) in those years is 18 (exactly, 17'9), with a variation 
from 2 to 38. On the other band, the average number in the first 
third of the year (January to April) is 37 (37-2), or just about 
double, with a variation from 13 to 67. 

Considering now the fourth quarter with reference to its average, 
there were in those 53 seasons— 

24 cases above average. 
26 ,, below ,, 
3 „ average. 
The 24 cases above average were followed by first thirds thus 
16 ahove average. 






The 26 cases below average were followed by first thirds thus— 
19 below average. 

I average. 
The 3 average fourth quarters were followed, 2 by first thirds above 
average, and one by a first third below average. From this it 
appears that an excess of frost days in the last quarter is more likely 
to be followed by excess of frost days in the first third, and a 
deficiency in the former case by a deficiency in the latter. 

Here ia another analysis, with similar results : — 

Suppose we form three groups of the fourth quarters, viz. : (a) one 
containing all cases of 12 frost days or less (13 cases) ; (6) one with 
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all caaea over 13 to 20 (20 cases); (c) one witJi all cases over 20 

(20 cases). Then— 

The ciuea of group (a) were followed by fint thirdi whoM 

DumberB yield the average 33'3 

The caaea of group (b), &,c 364 

The cases of group (cj, &c «)-3 

These facts aeem to agree with the " wise saw," " An early winter, a 

surly winter." — Yours faithfiilly, A. B. M. 

WHIRLWINDS OR SQUALLS ON OCTOBER 24tk & 26th. 

Walpole St. Peteb, Kino's Ltns, Norfolk. — A phenomenon was wit- 
□esaed in the Marshlaod District on October 34tb. A storm of a severe oatiire 
broke over the diBtriot about 3.30 p.m. Mr. R. A. Wilkin, aolicitor, of King's 
Lynn, hod been attending an inquest at Walpole St, Peter, and on his way 
home enqoantered a whirlwind. The carriage in wbioh ho was riding waa over- 
thrown into the dyke by the aide o! the road. The vehicle wae bo fixed in the 
dyke that Mr. Wilkin had to get out of the window and was somewhat cut and 
upset by the stock. The driver was found nnder the horaa's feet ; ha Wai 
kicked, but not aerioiisly. The wind uprooted several trees on Mr, Neep's loud 
and a straw stack was blown over. On Mr. John Boou'a land adjacent, 
seven barley and wheat stacks nere scattered at! over the neighbourhood, and 
l:etween twenty and thirty men had been employed to gather up and re-stack the 
corn. The prodnce on a nnmher of allotniants was so mined up that great 
difBculty was experienced by the several allotment- holders in identifying tbeir 
property. Although confined in a limited area the whirlwind did considerable 
damage.— SpaMiny Guardian,. 

Stretton Rbctort, Oakham, Eutland.— Sik,— You may think it worth 
while to insert the following account of an unusual hurricane which passed 
over this village on the evening of Friday, October 26th. It hod been blowing 
somewhat hard all the afternoon, but about T. 31} p.m. there came a auddeorush 
of wind, which can best be described as the roar of an express train. Its 
course waa, apeaking roughly, from 8. to N. , and it only lasted some three or 
four minutes. The effects, however, were most extraordinary. It passed 
through a stackyard in the village, stripping the thatch off one rick, and 
leaving the rest undisturbed, thna showing that the hurricane was confined to 
a narrow limit. It next eeized upon the roof of a shed on the premises 
belonging to Mr. Hart, The roof waa composed of sheets of corrugated iron, 
fastened to strong joists, with a heavy oak post resting on the (op of it, to 
make it mere secure. The wind lifted up the whole roof. The joists were 
dropped on the far side of a wait, which formed the back of the shed. The 
oak post fell in the adjoining paddock about 100 yards from where it had been 
placed. Of the aheets of iron, one is now reating in the branches of a tree 
close by, the remainder were dropped at variona intervala on each aide of the 
road leading to Stocken, while that which took the longest Hight of all, was 
fonnd in the grounds near Stockon Hall, having made an aerial voyage of 
quite 1| miles. In addition to this, many trees have been either uprooted or 
have had their tops wrenched off. This, however, has often occurred before, 
but I doubt whether aneh an occurrence as that which I have described as 
hBppB^i□g to the shod, has ever been heard of in this country. How far the gale 
extended, I know not, I am only deacribiog what came under my own 
ii.~yoatsfaithfnlly, T. 0, Hall. 
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CUMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, MAY, If 
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BlEHAXKS. 

Malta,— Adopted mean temp. 64'''2; mean hoorly velocity of wind IIK) niilei; 
clond I 6 alwvo average. Thnndemtorm od 7th. J. F. Dosioir. 

Maurilii'n. — Mean temp, of sir l°S below, of dew point 0°'2 below, and rainfall 
'36 ID. above, their respective averages. Mean bourly velocity of wind Til miies, 
or 19 milea below average ; prevailing direetion, S.E. to E.S.E. T BiidL on IStli 
and 24tb, and T on 16th, 21at, and 25tb. C. Meldkdu, F.£.S. 

JUdbounie. —Dense fog on the 9th and ISth. Lunar haloB on the 13th and ITtb. 
L on the 16th and 30tb. T and L on 17th. R, L. J. Ellkhy, F.H-3. 

Adelaide. ^iie»n tamp. 56"-l, or 1'''6 below the average of 37 years. Rainfall over 
the Boutbern parts of the Colony fair, and well distributed over the month, bnt only 
scanty raioB over the more northern portions. C. Todd, F.E.S. 

SydTwy.— Temperature l^-S below, huniidiliy 9i above, and rainfall 3'58 in. baloir, 
their reepective averages. H. C. Birsseu., F.R.S. 

TFe/Jin^Coii. — Light showers during tha early part of the month; wind N.W., uai 
Btrong on 3rd and 4tb ; fine during the middle ; strong N.W. wind on Stst, 22nd, and 
23rd, with rain, and showery for the remainder of the month, and strong S.W. gals 
from night of 23tb to end. Maan temperature t°'9 above, and rainfall '65 in. below, 
the average. R. B. Gobi. 

■lacktaud.—A rainy and showery month, only nine days being qnite free from rain, 
with an exceptional fall of 1 '54 in. on the 16tb. Mean temperature below the average. 
Rainfall much above, and the highest in the motith since 1SS3. T. F. Ciiiie3euak. 

Jamaica. — Mean hourly velocity of wind 42 miles. Heavy "Beaaous " all over the 
island, the means being Ti) per cent, over the average. One station had fonr, six 
stations had three times its average fall Six stations bad over 30, and 23 BtatJoni 
had between 20 and 25 inches of rain. R. JoHSSTONt 
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lunder; L (or LiKhCoing ; TSfocTliundErf 



ENGLAND. 

. temp, in shade for September n 



Camden Square. — The mi 

28eh, not as printed SS^'S on ^ 

Strathfiki-d Ttjboiss.— The early portion of the montli was mild and fair ; 
from the 14th to the ITth a sharp snap of froat occurred, and a heavy gale on 
the 24th. Thence to the end of the month conetiint heavy raioa aod floods. 
T on 24tb. The river Loddon flooded oo 3lBt. Swallows last aesn on 12tb. 

Addinqton.— A very dull, nnsettled month, only ooB or two bright days. 
The 1st, 8tb, 9th and 13th were foggy, and sharp frost occurred on the 
moming of the 22nd. High wind on the 24th, 25th and 26th. Three sharp 
claps of T and flashes of L about midday on 21tb, and much L tbo same night, 
»lso on the night of the 25th. The rains at the end of the month caused the 
brook to overflow the meadow ; the only flood for a loog time. The last night 
of the month very mild, the min. temp, being 52°. 

Bust &t. Eduhnus. — A month of low temp., almost without frost, and 
little snnshioe. The first ten days very misty, diataat T on 2Sth. 

Norwich, Brph da ll.— Rainfall very near the average, but the number of 
rainy days large. Temp, about 1" above the avera(^. An unuauaJ pre- 
ponderance of northerly winds (N.W. to E. ) viz., 52 days between August 31st 
and October 21st L on 7th, 19th and 29th. Fog on 9th. H on 14th. Gale 
from S.W. in night of 25th. 

Lanoton HeaRlKO.~For the 26 days ending October IQtb, the rainfall was 
only "02 iu., bnt on all of the last 12 days of the month heavy B fell, and the 
weather was very mild and damp. Mean temp. 5Q'''9, or 1° above the average 
of 23 years. There was a sudden fall of temp, on the 15th, when the min. was 
13° lower than ou the previons day ; the cold period lasted to the 24tb, when 
the min. was 11° above that of the 23rd. From the 24th to 27th inclusive 
-was very stormy. T and L on 20tb, i^lst, 21th, 25th and 26th. Fog on 
the 9th. 

Torquay, Cart Greek. — Rainfall 357 in. above the average. Mean tamp. 
52° 3, or l^'S above the average. Amount of sunshine 90 bonrs 45 minates, 
being 27 hours 15 minutes below the average ; five sunlesa days. 

PoLATlT Tauas. — The early part of the month was fine and bright, but the 
last 12 days were remarkable for the quantity of B that fell. Only 'I3in. fell 
before the 20th, but on and after that date 4-98 in. fell. This wet period 
was accompanied throughout by very strong winds or gales. 

WoOLarASTOM. — The first three weeks were fine, hut the latter part of the 
month was wild and boieterous, with constant B. Heavy gales on the 23rd 
»Dd 24th. Mean temp. 47° 6. 

TuNBunr, Orlbtoh. — The lirat half of the month was fairly dry, bat from 
the 23rd to the end there was almost incessant B, more than S'SOin. falling in 
the last nine days. Tecnp. about 1°*0 above the average. Fog very frequent. 
I on 27th ; L on 29th. 

Lbicsktsk, Barkbi. — A wet, warm month, especially at the end, the B 
being moat acceptable. Mean temp. 47°*6. T on 2(lth, In these parts a wet 
day IS now regarded as »fiae day. 

Seathwaitg.— In the last nine days of the month I2'4S in. of £ fell, the 
unonats exceeding an inch on as days. 

WALES. 

Uatrbfoiidwest. — The month at the commencement was a continuation of 

the cold which prevailed during the last five days of September, the grass 

temp, on the 3rd falling to 25*^6. Some B fell during the second week, and 

the tamp. rose. Fine autumnal weather, with dense fog, air ealm, and temp. 
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faigh foe October, then prevaileil ; the wind, which had hlown persiBl 
from the N. and N.E., hacked to S.B. at the end of the third week, i 
rainy period eommancad, and 5-32 in. of B fell id the last nine days. 

Abbbvstwith, Gogeeddan. — Very stonny throughout the month, i 
strong winds from the 8. 

SCOTLAND. 

CiEGEN.— Until the 23rd of the month the meteorological oonditioni'd 
almost exactly the same as prevailed from Aogust 15th throagh Sapt 
LittleEfell ('30in.}, light easterly winds prevailed, and a high bar. 

weather was more frequent, and there was considerably lesa sunshiiie tl . 

the former period. From the 15th Anguat to the 23rd of this month — 69 i 
—only aeven-tentha of an inch of K fetr The Only Occasion on which wa | 
had a drought to he compared with this during the last 34 years was i. 
when from the 26th May to the Bth August— 73 daya— ] 02 in. of B fell. 
£ for the last nine daya of the month amounted to 4'15 in. The nean 
45°'T, is 2° 2 helow the average, and the duration of annshine 50 hours 
Light easterly winds prevailed for 20 days. 



1 



tliat the temp, fell decidedly and B was frequent with much wind. ThetM 
crops have attained fully an average, hut in higher district; 
grain on the fields. 

Co LMON ELL. — Rainfall slightly ahove the average. 

MuLii, QuiNisu.^A most beautiful month, the high temp, and freedom^ 
gales making it seem a continuation of anmrner, 

Brakmak. — With the exception of the first week, the weather has been ti 
calm, dull, and muggy, consequently the crops are are still unaecnred % 
bad condition. Duration of sunshine 62 hours 10 minntea. 

RoEBESRY. — A very fine month upon the whole. Mean temp 47°'l- 

IRELAND. 

Darbynane Abbby.— Fine and fairly warm to the 16th. Very cold, ' 
frost at night from ITth to 23rd ; wet and mild after. Heavy B and galttjl 
the 24th. ■" 

Watebfori), Brook LoDOS.-Theline weather that commenced after tfat 
on August 25th broke up with another heavy storm on the 2l)th of this w 
and a quantity of L on the 21st. Heavy S. W. gate od the 24th. Mea 
49= -5. 

O'Brikssbhidoe, Ross. — After three weeks of very fine autumnal v 
E and heavy gales from S.W. closed the month ; on the whole a moat favour 

DuBLiK. — The firat half of the month waa quiet, fine, and, for the most l| 
dry. Until the 18th veiy little B fell, but from that day onward to tha ^ 
large quantities were measured almost daily. Mean temp. 49"'?, exactlffl 
average. There was a TS on the 30th. High winds were noted on 9 daya^ 
attained the force of a gale only on the 24th. Foga on 9 days. H on the (f 
and 20tb. 
Waringstown.— Heavy floods in the latter half of the mon 
Edenfbl.— The drought and settled fine weather which a 
27th did not break up till October 20th. In that toog period of 53 daya^ 
■77 in. of & fell, -45 in. of which fell on October »th ; a quite nnprecedojl' 
record. The activity of the elements, however, from the 20th to the cloB« og 
than made np the lee way and resulted in a B nearly an inch above the atb 
for the month. 
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THE FLOODS OF NOVEMBER, 1894 

I AU in a little difficulty in deciding as to the best mode of dealing 
vith. this subject, and think that, on the whole, this article had 
better begin with a brief hiatorical statement. All my readers are 
probably aware that after a very dry September and first two-thirds 
of October a wet period set in over the southern half of England 
and part of Wales, which period lasted until about the middle 
of November, and that floods, disastrous in some places, resulted from 
'this wet three weeks. Whether or not the flood was worst in the 
valley of the Thames, or in Cornwall, has yet to be determined, but 
it was a very high one on the Thames, and Mr. Sowerby Wallis and 
I went to various places on its banks to fix its height relatively to 
previous floods, with the object of giving a full account of it. Sub- 
seqnently at the Council Meeting of the Hoyal Meteorological 
Society, a strong desire was expressed that the work should be done 
m connection with, and the results presented to, that Society. 
Mr. Chatterton, M.I.CE., undertook to work up the engineering 
part of tlie report, and I promised to tabulate the niinfall, and supply 
all the old records in my possession as to the height of previous 
floods. To deal properly with the Thames alone will take some 
inoaths, aad I can say little as to the linal form which the work 
irill take, aa we are in communication with the olficers of the 
Thames Conservancy, and details are not settled. 

One branch of the question is disposed of ; Mr, H. Southall, 
F.R.Met.Soc., of Ross, Herefordshire, has promised a paper on the 
floods in the Severn, Wye and Usk, and as be has long been 
an assiduous observer of the levels of those rivers, his paper, which 
will be read at the Royal Meteorological Society on December 19th, 
is sure to be useful and important. 

It may sound rather wild to say that I cannot give here a. 
thousandth part of the information already collected, but that is far 
within the mark. 

The first step was to obtain the newspaper accounts of the flood ; 
because however satirical some persons might be as to "penny-a- 
Knera," long experience has taught me that much very valuable 
infornM.tion appears in local newspapers and lunckere die. The 
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newapaper cuttings (rejecting duplicates) already mounted and 
classified would, if joined up in one continuous columuj be 600 ft. 
long, nearly ith of a mile. 

The rainfall observers in the area affected must number neatly 
1,000. 

Aa the result of two communications inserted in Tht Timesl 
received numerous letters giving local details. 

An assistant has been goii^g through files of old newspapers at the 
British Museum, and extracttd many pages of notes of the heights 
of floods in this and the previous century. 

The Thames ConseiTancy Board have promised to place their 
records at our disposal. 

I wrote to the Engineer or Borough Surveyor of each town up 
the Thames as far as the City of Oxford, and these gentlemen arc 
sending in valuable maps and reports. 

It is evident that it will take much time to reduce all this matter 
to proper form. On the present occasion, therefore, I give merely 
two pages of rain returns from the districts chiefly affected, and a 
selection from the letters with which I have been favoured, arranged 
in the order adopted in Bntish Rainfall. 

Before doing so I wish to reprint two paragraphs from an article- 
in the Meieoroltigical Magazine for January, 1877 —and just aa neces- 
sary now as they were 17 years ago.— G. J. SYMONS. 

FLOODa, AND A PLEA FOR FLOOD MAKES. 

" We have put at head of this article ' A Plea for Flood Marks,' 
and we beg of our readers to do all in their power (1) to discover and 
protect all existing recordaof the height of bygone floods; (2) wherever 
practicable, to have their relation to Ordnance datum accurately 
determined, and, when that has been done, to send us for publication 
a note of the results ; (3) to have new marks of the level of the 1877 
floods cut wherever practicable, if possible, determining their height 
above Ordnance datum, and reporting the details to ua for publication. 
A mere horizontal line or, better still, a mark like this X ^- X is 
all that is necessary." 

" It may be thought that in making this suggestion we are passing 
beyond our own province, into that of Engineers. Limits are always 
hard to fix, and if there existed any published detaiia of the class 
we indicate we should not inteifere. But although the records of the 
floods of continental rivera are kept with accuracy and published ex- 
tensively, we do not know where to obtain similar data for English 
rivers and floods. We have had to create an organization for the 
registration of rainfall, — shall wa be obliged to supplement it by a 
Chronicle of Floods t " 



Sdnbury Vicarage. — This house was, as in Mr. Cowe'a report of 
the 1795 flood, dry and comfortable. In 1852 we had some two to 
three feet of water in our wine cellar. This year a very little came 
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into the coal cellar. In 1852, on the road to the station, it was 

necessary to take a punt near Hawke House. This year it was not 

so. Hence I think we may take it there was less inconvenience from 

land springs this year than in 1852, probably owing to the short 

rainfall in 1893 and the preceding years. Some persons think that 

the pumping from wells by the East London Water Works, on the 

confines of this Parish and Hanworth, has lowered our springs and 

emptied our ponds. I do not give much credence to this idea, for I 

cannot think that the cone of exhaustion could extend as far as it is 

credited to do ; and my experience, during extended walks both on 

this side of the Thames and in Surrey, is that all ponds have been 

very empty the last two or three years. As to the height of the 

flood. Drew, the river keeper, tells me there is a mark of the 1821 

flood on the old lock house where he resides, and that the present 

flood at its highest was 3 to 4 inches above it. He has no mark of 

1853. Mrs. Clark at the ferry tells me that she distinctly remembers 

that the 1852 fiood did not go above a certain step on some stairs 

which run up her house ; this flood rose at least a foot above that In 

1852 we had to take cart at Walton Bridge to gettothe Sunburyand 

Shepperton road. We had to take a punt at Gurston Bridge, Upper 

Halliford (this was necessary this year, and I should imagine this is 

from a back flow from the Thames, as the stream only rises at 

Staines, and is dammed back at Littleton to form a lake, which did 

not flood), at the junction of the Sunhury and Halliford road and 

the lower road from Sunhury to Shepperton. We took punt to the 

Vicarage corner — as far as my memory serves me. I am distinctly 

Under the impression that the water in that year (1652) did not flow 

Very far up the first-named road, whereas this year it was flooded for 

<Juile 100 yards, when the water found its way into a low-lying 

paddock belonging to the Hedges family, then into the gardens of 

Several adjoining cottages, across a drift road into one of our glebe 

fields, and partly turning northwards up the road, it flowed into a 

lai^e disused gravel-pit and flooded it. This pit was flooded in 1852, 

"but I think from land-springs. When I crossed the river on 

Saturday to see the river keeper, I came in contact with an officer of 

the Thames Conservancy, who was doing his utmost to stop a very 

considerable blow just above our lock, in the embankment between 

the cut to the lock and the main river, which has almost demolished 

the very extensive hoathouse belonging to E. Clark and Sons. — 

T. H. TiGNE. 

TwiCKKNHAM, MANOR RoAD. — ^The flood here was the highest 
known within the memory of the inhabitants, being somewhat in 
excess of the fiood of 20 years ago. As you are aware, we are in 
the tidal part of the river, with a rise and fall of a few feat every 
tida On the 15th inst. the water in the Thames, which had beea 
increasing for some time previously, began to overflow the banks, 
and at high tide that day (about 4 p.m.) was level with our esplanade 
wall, 15-25 ft. above Ordnance datum. It continued to increase from 
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Rainfall in Scndhem and Central England and iit TVales, Octc^er lliA 
lo November I4th, 1894 — (continued). 
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the Ifith to the 18th, there being, of course, a alight rise and fall 
with every tide, but during the whole of that time the water level 
did not go below the 15'26 ft., except a little on the 15th. The 
maximuni height was reached at the time of high water ia the even- 
ing of the 18th, when it was about 19'00ft. above Ordnance datum. 
The difference between high and low water on that occasion was 
1 ft. 3 in. —An old mark is cut here, giving the height of a flood that 
occurred in March, 1774, and that mark is 2 ft. 9 J in. above the 
mark I made of the highest water on the 18th. From the ISth the 

' waters fell subject to a rise and fall for each tide, and after the 23nd 
inst. did not again come over the esplanade, \5-2aiL The river Colne, 
which pasBeH this district, also overflowed its banks, and from the 
15th to the 22nd a great extent of the low-lying land in this district 
was under water. Some of our roads also were under water, and 
large quantities got into our sewers. There is a half-tidal weir with 
sluices at Richmond, but as the sluices were open the whole time of 
the flooding, I do not think it made any difference to this district,— 
G. B. Laffan. 

I Hasleuere, Hazelhurst. — The rainfall here at the end of 
October was unusually great, and may be worth recording. I greatly 

I regret, however, that my absence from home during the day pre- 
vented any record of the rate at which the rain fell. 

Oct.24 l-34m. I Oct 28 0-43in. ^| 

„ 25... O'll „ „ 29 0-30 „ ^1 

„ 26 1-13 „ „ 30 1-06 „ ^M 

„ 27 0-25 „ I ^m 

Total 4'62iii, 

I have never before known three falls of over an inch within seven 
days. Hazelhurst is on the southern flank of Hindhead, and 560 
feet above sea level. From the deep channels cut on the higher 
ground, the rain would appear to have been still heavier there. 
— T. P. Newman. 

CHIDDINGFOLD.^^n October 24th, between 8.30 a.m. and 0.15 
p.m., or 3? hours, l'22in. of EfelL In the 24 hours l-64in.felL 
Moderate S.W. gale in the day, with increase of force, and heavy 
squalls at night. — A. F. Paebury. 

Tenterdkn.— The floods at Smallhythe (November 16th) are not 
considered so high by 18 inches as those of 1877. I believe they 
were worse in 1860 than this year, and of course in 1865, but from 
Snargate, Eomney Marsh, my man reported the worst flood for yeara 
on 14th, and that would be before the wfiole of that day's fall had 
run down, — J. Ellis Mack 

SiDCUP, Hatherlky Road. — On the morning of October 31st I 
measured 3'56in. of B. Whenever 1 have an unusual fall I make a 
mark with a pencil as I empty each half-inch into a jug, and then 
verify the amount by measuring a second time. I do not think my 
rain-gauge had been tampered with, as it is in direct view of my 
On the morning of the Slst, when the rainfall was over, the 
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South Eastern Railway at 'Sew Eltham was more flooded than by the 
heavy rains of the middle of November, The E commenced about 
6.30 a.m., and continned steadily all day, and in the evening and 
night came down in torrents. — L. BuRRELL. 

Chichester, Westqate, — There was a fall of 3-68 in. of B 
between 6 p.m. on Sunday, November 11th, and 9 a.m. on Monday, 
12th.— N. Ttackb. 

COMPTON [PetersfieldI. — From October 21at to November 17th, 
rain fell more or leas heavily on each day, and the amount for the 
four weeks came to exactly 12 inches. The greatest falls occurred 
on Oct. 25th, 1-23 in.; 27th, l'07in.; 31si, 109 in.; Nov. 12th,l'61 in.j 
15th, l'49in. The copious rains of July, September, and October 
have caused the springs in the chalk to rise earlier than usual and in 
touch greater volume. My well ( 155 ft. deep) rose, between October 
15th and November 15th, from 15 ft. to 51 ft,, a rise of 36 ft. in the 
month. — H. Marmaduke Langdale. 

Ditchling. — The rainfall here from October 20th to November 
i6th was 9-16 in. B was recorded on each day with the exception 
of November 8th.— F. H. PHII.LIPS. 

Crowborough, The Observatory. — 1 was surprised to see by 
Monday's Weather Chart that only -29 in. of rain fell in London on 
November Uth, while here it amounted to 1'72 in., and from 6 p.m. 
on Sunday, 11th, to 6 p.m. on Monday, 12th, 2-33 in. From 
October 20th to November 15th inclusive I have registered 10-28in. 
Rain fell every day during the period. We have not had such a 
soaking since 1865. -0. Leeson Princk. 

East Grinstead, Haisford. — Between 7 p.m. on November 1 1th 
and8a.m. on November 16th, 3'78 in. of Efell.—W.V.K.STENNmG. 

Osborne. — The rainfall registered here at 9 a.m. November 12th 
was 2'13inches, that amount having fallen from about 5 p.m. on Uth, 
when the rain commenced, up to 9 a.m. on 12th. This is the greatest 
amount recorded at Osborne on any day since the commencement of 
observations in 1857, the greatest previous amount having been 
2'05 in. on 26th September, 1859,— R. Scott, 

SONNINO Mills. — A very curious coincidence has occurred in the 
dates of the highest point reached by the water at Sonning Lock in 
the three great floods on the Thames, of which an authentic account 
has been kept I can find no other records of a big flood since 1809. 
The three great floods took place in 1852, 1875, and 189i, »md the 
highest point reached in 1852 was on November 17th ; in 1875 the 
highest point was on November 16th; in 1894 the highest point was 
on November 16th. It certainly seems curious that the water on each 
occasion should have reached its highest point almost on the same 
day of same month. The present flood was 9 inches higher than in 
1875, and 11 inches higher than in 1852. It is useless to compare 
the floods of 1809 and 1821 with this one; the conditions and state 
of river are so different. In the olden time no dredging was done, 
and no new weirs built. I enclose the heights of various floods from 



i MONTHLY METEOROLOGICAL MA.OAZIME, 



1852 untD now, giving you the greateat height the water reached 
above our high water mark at Sonning Lock : — 

Height 



WflMr Mfllt. 



1852. November 17th ... 3 3 1880. Novamber lat 2 4 

1875. November 16th ... 3 5 1881. Febraary 12th 2 6 

1876. December Slat 2 6 i88i. December 20th 2 7 

1877. January eth 3 1* 18S1. October 28th 3 31 

1877. November 30th ... 1 8 1883. February 13th 3 3i 

1878. Febrnoi-y 16th 1 H 18S6. November 15th ... 1 

1879. January 5th 2 6 1891. October 24th 3 2 

1879. anguet26th 2 6 1894. 'November 16th ... 4 2 

— iLxro With ERIN GTON. 

Slough, Upton. — A civil engineer reaident in the district reports 
the flood here as 13 inches above that of 1877-8, and 4 inches 
above the " Duke of Wellington flood " of 1852, 

Since midnight Friday. November 16th there has not been a drop 
of water in the mains at Slough. The engines of the water com- 
pany being submerged. Only houses with " fire storage " for 
hydrants have any reserve. The flood is said to have culminated at 
a qtiarter before 2 p.m. on Saturday. Communication cut off between 
Slough and Datchet, and Slough and Eton, except by boat (or train 
via Windsor). Three feet of water over Datchet Eoad at Upton 
end and four and five feet at Datchet end.— R. Bentley. 

BonnNE End, The Whakf.— The flood was from 6 to 8 inches 
higher than in 1852 ; we had 4 ft. 6 in, of water in our dressing-room, 
and as near as I can tell it was 3 ft, 6 in. above the towing-path on 
the opposite side of the river. It is the highest flood that has been 
known by anyone living about here. Traffic was stopped on the 
Marlow branch owing to tho depth of water on the metals. — 

E. TOWNSEND. 

Newport Paonell, — The rainfall for the first fortnight of Novem- 
ber has been very exceptional. We have had 4-08 in. On the llth 
and 12th I registered 128 in. continuoas fall, and on 13th and 
14th l'50in. also continuous. The consequence is that the Ouse 
has been flooded more than in the memory of any one I have met 
with. I have noted the rainfall here for 30 years, but have had no 
Buch experience. Scores of houses in Newport Pagnell have had 
flood water in them.— E. Littleboy. 

Henley on Thames. — In the recent floods in the Thames valley 
the water rose to within 12^ inches of the great flood of 1809, and 
14 inches more than the flood of 1853. On the night of Friday, 
November 17th, the water rose 1 foot, and began subsiding on the 
18th, and reached the river bounds on the 22nd, — E. Pratt. 

Abingdon, Culham Vicarage.— The flood this year was at its 
height about here— I take Clifton Hampden Bridge, which is between 
here and Wittenham — at about 10 a.m. on November 16th, from that 
time until 4 p.m. it does not seem to have made any appreciable altera- 
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tion, though the man at the toll-house tells mo that it might have risen 
possibly half an inch during that part of the day ; at i p.m., he tells 
me, it was at a standstill, and shortly afterwards began to fall. On 
the morning of the 17th it had fallen considerably ; it rose very 
rapidlyfrom 9 p.m., Wednesday, 14th, to 9 p.m., Thursday, 15th, after 
that the rise was not great. I can tell you the exact hour at which 
the 1875 flood was at its heigth, which, with us at WitteDham, was 
4 p.m. on November 15th. I don't know the hour of the 1852, 
though I know it was sometime in the daytime of the same date. 
There was a very violent storm between 9'30a.m.and 11 a.m. on the 
14th, which passed by here, and which seems to have been very heavy 
at Molton, the rain coming down in sheets. There is no doubt that 
the amount of water coming down the Ock at Abingdon, and which 
flooded the Ock Street at Abingdon in a way that was never known, 
and the water coming down the Thame stream below ns, and which 
was very great, raised the flood about here enormously. I am told 
that at Little Wittenbam the flood exceeded the 1809 flood. This 
is about 3 miles below Clifton Bridge, and 4 miles below Long Wit- 
tenham on the river. There was a, very rapid rise and a very rapid 
fall as one might suppose ; the raiufall of 1852 and 1875, which are 
the ones of which I have a record, having been nothing like the 
quantity in so short a time, in those years the rainfall was much 
more continuous and one very heavy fall.— F. C. Cluiterbuck. 

Amesbury, Figheldkan. — It began to rain here on Sunday, 
November 11th, at five minutes to 6 p.m., and rained till 6.35 p.m. 
on Monday, 12th, during which time ^"37 in. fell, There waa hardly 
any break in the E, except about midnight on Sunday and about 
2 p.m. on Monday. There was a shower on Monday night, bringing 
the total for the two days up to 2*40 in. On Tuesday, the 13th, 
■96 in. fell, and on the Uth 1-65 in. The Avon rose as high as in 
the flood of February, 1883.— G. Knowles. 

SwANAGE, The Bank. — We have bad B for 28 consecutive days, 
October 20th to November 16th 10'98in., (2'06in. falling on 11th), 
while the preceding 36 days were without any B, except -09 in. on 
October 16tb. Only about 20 houses wore flooded for a few hours 
on the 12th while the tide waa at its height. We had 8'36 in. of fi 
in the first 22 days of October, 1891. — J. Andrews. 

Poole, Pakkstone. — Our absolute anti-drmgkt ceaseA ou the 16th, 
having lasted 28 days (October 20th to November 16th), and given 
us 10-93 in. of R. Being high and sandy, we have escaped floods. — 
E. H. Barnes. 

Hazelbury Bryan Eectory. — This (November 20th} is the flrat 
day I have not registered any rainfall since October 19th, 16-32 in. 
having fallen in the 30 days ending with November 18tb. Itisnow 
more than 30 years since I commenced registering the rainfall in 
response to a letter of yours in the Times newspaper. I was then in 
the north of England. From that time on until now I have kept up 
my observations ; but I never, as far as I can remember, knew 
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an unbroken aeries of 30 wet days in succession, or anythinf 
approaching to it. The rainfall of the last 30 days exceeds tbe 
whole rainfall of the first six months of 1893 by M3 in. The falls 
of an inch in 3i hours are : — 

Ootaath rlSlo. l Nov. 12th I-92iii. 

„ 28th ITO „ „ 13th 1-53 „ 

Nov. 7th 101 „ „ 14th 1-87 „ 

„ llth 1-31 „ I 

— R. F. Wheeler. 

RousDON fLYME Regis]. — In the floods of November 12th in tie 
Axe VaUey the water was 4 inches over tbe rails at the level crossing 
at Colyford Station.— C. E. Peek. 

Penzance, St.Clake. — B on November 1 Ith, 2*56 in. My highest 
record for 2i hours during the last 30 years was S'OTin, and only four 
times have I measured more than two inches. — P. W. Hedgeland, 

St. Agnes. — From 2 p.m. on Sunday, November llth, to 3 p.m. 
on 12th, 3'03in. of £ fell This ie the largest quantity known to 
have fallen here in 24 hours. The wind was S.W., blowing a gaie, 
and veered to N.W. at noon. — J. Opie, 

LosTWiTHiEL, Lanwithan. — I Send you a record of rainfall from 
St. Ives taken from the Western Morning i^e».s.— "The rainfall of 
November llth was phenomenal, nearly 6 inches having fallen during 
a few hours." The rainfall here was — November llth, I '86 in.; 
12th, -88 in. ; 13th, 1-76 in.— M. Foster. 

DoWLAis, GwEENLLWYN.^In the 24 days ending November 15th, 
15-57 in. of E fell, 3'34 in. falling on I2tb, 13th, and Uth.— R. C. 
Harrison. 



REVIEWS. 
Sanitary Series, No. 1. Meteorology Practical and Applied, by John 
William Moore, B.A., M.D. (Dub.), F.R.C.P.I., F.E.Met.Soc., 
&c London, F. J. Rebman, 1894, 8vo. viii.-445 pages, 76 
engravings and plates. 
Dr. Moore's well-known devotion to Meteorology, his very modest 
preface, and the notice on the title page — " Sanitary Series No, 1 " — 
place a reviewer in a somewhat difficult position. The author begins 
by saying, " The writing of this book has been to me a labour of 
" love. Should the reader derive some pleasure as well as informa- 
" tion from the perusal of its pages, the task set before me will not 
" have been undertaken and completed in vain." We are certain 
that this wish will be amply satisfied. But there are other points to 
be considered. This book is "Sanitary Series No. 1," and on 
page vi. Dr. Moore calls it a "popular yet scientific Text-book of 
Meteorology ; " this puts its claims much higher ; and from pagea 
vi. and vii. we gather that Dr. Moore looks for many readers 
among his professional brethren and among medical officers of 
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health. We must, therefore, regard the book from that standpoint, 
and then we begin to see that it haa a lack of balance. For 
example — more than a seventh of the whole book ia devoted to an 
account of the history and present state of the United Statea 
Weather Bureau, occupying, with the appendix, more than 69 
consecutive pages, while the work of the English Meteorological 
Office is dismissed in less than one-fifth of that space, and that of the 
Koyal Meteorological Society and of the Scottish Meteorological 
Society seems to have only six lines. This notice of the United 
States Weather Bureau is actually longer than Part IV. {which we 
regard as the best in the book) dealiag with " The Influence of 
Season and Weather on Disease," by a thoroughly skilled physician. 
There is in it only one point about which we are in doubt. Dr. 
Moore accepts (as most of his medical brethren have done) 
Dr. Edward Ballard's views as to the importance of records of the 
temperature of the soil at the depth of 4 ft. It may he ; hut we 
have already shown* that the dates of maximum and of minimum 
temperature of the soil are retarded in regular sequence about five 
days for each increase of one foot in depth ; therefore, to say that 
any disease occurs a fortnight after the soil temperature at 4 ft, 
reaches any given point, is very much the same as saying that it 
does so 34 days after the air temperature has reached another 
given point. 

We have already intimated that the book is pleasantly written 
and instructive ; among matters upon which we diff"er with the author 
are on page 28, where he states that the service of Daily Weather 
Charts was inaugurated by Admiral FitzRoy in 1861, whereas the 
Admiral acted In consequence of a letter from M. Le Verrier (who 
had already started) to Sir G. B. Airy. 

At the t«p of page 99 a few words have dropped out, the result 
being rather comic, although everyone can see what the Dr. 
means when he says (the italics are ours), " A thermometer couaiats 
of a capillary glass tube of uniform bore hermetically sealed at 
one end, and btovm at the other into a bulb filled with mercury or 
spirit." 

On the same page under the {to us new) term " curing " the 
author refers to the old plan of storing thermometers for a year or 
80 in order to lessen the error from the displacement of the zero point, 
but does not mention that by Denton's method this can now be 
done in as many days as it used to take months. 

On page 103 he advises a vigorous treatment of Phillips's 
Maximum thermometer, which, though all very well for refractoiy 
specimens, would put lirst-class ones hors de combat. 

On page 183 when speaking of atmometers (or as we should, per- 
haps incorrectly, prefer to say evaporators), Dr. Moore says " A 
manifest fault in theae instruments is the exposure of the water in 

* Mtt. Mag. xxvi. (1891) p. 130. 
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the evaporation dish to gusts of wind at all seasons and to frosts in 
winter. We do not understand wherein is the "fault;" surely an 
evaporator is to represent a natural water surface, and, if so, should 
neither be shielded from wind nor frost. 

On page 149 Mr. Rogers Field appears as Assoc.!. C.E., he has 
been a full member for 17 years. 

On page 330 it would have been as well to point out that Yoates's 
rain gauge is merely Croaley's modified to record electrically. 

At foot of page 253 Dr. Moore gives an amusingly severe illustra- 
tion of a very common error — happily dying out; he writes 4' 
instead of 4" ; i' means four minutes of arc, the y^Vn *^ "^ ^ cirde, 
whereas what he wished to eicpress was four minutes of time. 

The foot - note on page 302 contains a curious slip which, 
at first, we could not make out. The work quoted contain 
iviii. & 261 = 279 pages, but the note says " 16 pp.," it should have 
said "p. 16," which is quite another thing. 

On page 303 the last sentence should either have been enlarged 
or printed as a foot note to the word " pipe " in the sisth I ne 
as it is, it may be supposed to contradict the previous sentence. 

On page 374 we are sure that Dr. Moore will be glad to erase the 
word " Assistant " after the name of Dr. K W. Hope, of Liverpool. 

There is an amusing sentence which if the Anti-Tobacco Society 
is in existence may be useful to its members. On page 2U7 
Dr. Moore says :— 

" The number of dust particles in the atmosphere is immense. 
" To take a single instance : Mr. Aitken states that a cigarette 
" smoker sends 4,000,000,000 particles, more or less, into the 
" air with every puff he makes." 

We have finished our criticisms, and have to sum up the whole 
matter. Within the last few years we have had in English, and 
taking thera In chronological order : Scott's Elementary Mdeordogy 
(International Scientific Series); Giberne's The Ocean of Air; the 
articles on Meteorology in Churchill's Handbook of Hygiene (Vol I.) ; 
Marriott's Hints for Observers ; Waldo's Moderrt Meteoralogy (Con- 
temporary Science Series) ; Dickson's Meteorolagy (University Exten- 
sion Series) ; and Davis's Elementary Meteorology. It is sucb an 
tmharras de rickesse as never before fell to the lot of Engbsh-speakiDg 
meteorologists ; we have already given notices of most of them in 
these pages, each has its weak points, and each — including 
Dr. Moore's— will teach the reader more than he can recollect 

We are glad to be able to add that the index is remarkably good, 
quite a feature in the book, and at present we have not 
single error iu it. 
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SUPPLEMENTARY TABLE OF RAINFALL, 

NOVEMBER, 1894. 

[Por the Coanties, Lititades, anil Longitudes at most of thaaa Sutiooa, 

see ifet. ifag.. Vol XIV., pp. 10 k U.) 



Dorking, Abinger Hnll. 

Birohington, Thar 

HniUbaia 

R;de, Thonibrongh 

Emsworth, Bedloudi ... 

Alton, AahdeU 

Oxford, M^daleQ Col... 

Banbury, BtoxhaDi 

Northampton, Sedgebrwli 

AlcDiibar;^ 

Wisbeoh, Bank Houae.. 

Southend 

Harlow, Sheering 

ColrheaCer, tiBxdea. 

RendleshBm Hull 

Disa 

Swaffham 

Salisbary, Alderbnry... 

Bishop's Canain^ 

BUndford, Whatcatobe. 
Aah barton, Holne Vic. . . . 
Okeliamptan, OakUuJs. 

Hartland Abbey 

Lynmouth, Otenlhome. 

Probnn, Lamellyn 

WnlllagtoD, SnnnfBide.. 
Wincanton, Sto well Rec . 
Clifton, PambroliB Road 

Rosa, The Qraig 

Warn, C!i»6 Vioiirage ... 
Cheadle, The Heath Ho. 
cester, Diglis Look 
Coventry, Coundoa 
Ketton Hall [Stamford] 
Ocantham, SCainby ... 
Hornuaatle, Baoknait 
Worksop, SodBok Priory 
NestoD, Hinderton .... 
Lancaiter, Rose Bank.. 
BroughtoQ-in-Fiimeai , 

Bipon, Miokley , 

Soarborough.South Cliff 
EaatLayton[DarUQgtoa] 
Middlston, Miokleton. 
Haltwhiatle, Unthank. 

Bambarftb 

Keawick, Tbe Beechn.. 
Llanfrechf a Orange .... 

Llandovery 

Oaatle Malgwyn ...-..., 
Bnilth, Abergweaain Yio. 



XVII. 

xvni. 



■t School. 



Rhayader, Nantgwillt., 

Lake Vymwy 

Corwen, Rhag 

Carnarvon. Cockaidia ... 

I. of Man, Douglas 

Stoneykirk, Ard well Ho. 
New Galloway, Glanlee 
Melroee, Abbey Gate .. 
N. EakRsB. [PeuicQiok] 
Edinburgh, Blaoket PI.. 
GlMgow, Qtieen'ii Park. 
Inrerary, Newtowi 
Islay, Gr 

Dollur 

Balquhidder, Stronvar.. 

Baltialnie 

Dalnaapidal H.R.S. ... 

Keith &.R.S 

Forrea H.R.S 

Fearn, Lower Pitkerrie. 
Loch Shiel, Glenaladale 
N. Uiat. Loch Maddj... 

Invergarry 

Aviemore H.R.S 

loTerahio ! 

8oonrie 

W»ttenH.R.3 

Dun man way pCoolkelure 
Farmoy, Gaa Worka 
Ki Harney, Wo ad lawn 
Tipperary, Henry 9tre 
Limerick, Kilcoruan 

Miltown Malbay 

Gorey, Coartown Honae 

Athlone, Twyford 

Mollingar, Belvedaro.. 
Longford, Cnrrygnine.. 
Qalway, Queen's Coll.. 
CroEianiolina, Bnniacoe. 
CollooQey, Markree Oba. 
Balliuamore, Lawdardale 
Liugh Sheeliu, Arley 

Warrenpoin t 

Seaforde 

Belfast, Springfield ... 
Bushmills, Duadarave. 

Stewsrtstown 

Bnucrana 

LoogfaS iriUf, Cariablagb 



2-S2 
2-33 
2-28 
2 '26 
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STATIONS. 






TEMPERATUE 



Des- Date Deg. 



' Loodon (Cunden Square) 

Maidstone (HuntoD Court}... 

Strath Geld TnrgiBS ..... 

Hitehin 

Winslow (Addinaton) 

Bury St. Edmunds (Westley) 

Norwich (Bniodall) 

WeymoDth(LuDgtoDHemDg) 

TorquBj (Gary Greeii} 

Polapit Tamar [LauncMton].. 

Strond (Upfield) 

ChurchStrettoD( Woolstastoii ] 

Tanbary (Orlaton) ..... 

LeiceBter(Batkby) 

Boston 

HealeyHall[Tickhilli.. 
Maache3l«r(PlymonthGro¥B) 
WetharbT (Ribaton Hall) ,., 

SkiptoD (Arncliffe) 

Hnll(PearBOQPark) 

Nencaatle (TowD Uoor) 

, Borrowdale (Seathwaito) 

Cardiff (Ely) 

Havarrordweat 

Aberystwith (Gogerddan) .. 

Llandudno 

Cargen [DutQfries;j 

Jodburgh (SnnnyBide) 

Colmonall 

Loohgitphead (Eilmory) 

MnlUQuiuisb) 

Loch L«Ten Sluices 

Dundee (Eastern Necropolis' 

AberdeaD (Cranford) '.. 

Strathconan [Beauly] 

Gleccarron Lodge 

Cawdor [Nairn] 

Dunrobiu 

. S. Ronaldsay (Roeberry) 

Darrynane Abbey 

Waterford {Brook Lodge) ... 

O'BrieuBliridga (Ross) 

Carlow (Browne's Hifl) 

Dublin (Fitz William Sqnara] 

Ballinasloe 

Clifden (Kylemore) 

Waringatown 

Londonderry (Creggan B«s.). 
{ OmaKhiEdenfel) 
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METEOROLOGICAL NOTES ON NOVEMBEE, 1894. 

SImsI^w. "' "° "' " 8 ■«• ** '" ™' "' "' "■■ " ■ 

ENGLAND. 

Stbathfield Tuboiss.— The first three weeks were very wet, the lost ten 
days fair and fi'OEty with little or no wiod. The ISth sn^ 14th were vary 
tempestuous with heavy and contiououa B, tbe Keuuet aud Lodden overflowed 
in many places, low-lying villngea were flooded, and traffic on the Great 
Weatern Railway was greatly interrupted. 

AoiHNOTOs. — with one exception the largest November rainfall in 24 years, 
with large floods on 12th, 13th aod 14th, the exception being November, 
18S8, with 4-79 in. of B on 21 days. Tbia November will be noted for the 
nauscally high mai. temp, at the beginning, and tbe general mildness 
thronghout. Aimost entire absence of fog. The max. shade temp. (61"} is the 
highest on record for November. 

Bvttl St. Eductnlul — A month almost without frost and with very little 
mist. Bar. very low on IStb. Water atill short in West Suffolk. Sharp TS 
on the 12tb. 

Norwich, Brfndall. — The mildest November since 1881, the temp, in 
■hade rising above 60° on each of the flrst three days, and falling below 32° 
on only one night. At the close of the mooth chrysanthemums, geraninms 
and calceoiarias still in flower in the garden. Mean temp. 46'''1. Floods on 
the marabes on 13th. Gale on 14th. 

Lanoton HERiiiNn— The rainfall was nearly twice the overage, but no 
BeriouB damage was done in this neighbourhood by the floods. In the 32 days 
ending on 20th 10-90 in. of B fell, the previous record for 32 days being lO'lT in. 
in December 187tt and January 1877. From 10th to 15lh the weather was 
very stormy ; the last ten days were cold and dry. L on 10th, 13th and 
15th. Mean 9 a.m. temp. 2''-5 above the average. 

Torquay, Gary Gheen. — Rainfall 3'73 in. above the average. Mean temp. 
49°'5, or 3''& above the averaee. Duration of sunshine 74 honrs, being 10 
hoars above the average ; 10 sunless days. 

PoLAPiT Tahab.- Tlie total B for the month exceeds that of all previooa 
Novembers since 1881 inclusive; prior to which the record here does not 
extend. On the 11th all rivers in the neighbourhood, particularly the Tamar, 
were higher than has ever been known within memory, and much damage was 
occasioned. From the 20tb October to tbe 20th Novemtter (32 days) no less than 
12-52 in. of B fell. Tbia is a very abnormal amount when it is considered that 
about 37 in, ia the annual average. The total amount for the lost 1 1 months 
eioeeds the annual average by '48 in. The last 10 days of the month were dry 
andgenerally dull accompanied by cold winds from an easterly direction. 

WooLSTABTOK. — Tho first three weeks were very wet, the last week fine but 
cold. A heavy gale occurred on the 13th, followed by extensive floods. 

TENBnBT, Okleton. — The month opened with very warm damp weather, the 
temp, of the first week being much more like Septemlier than November. 
Dnnng the night of the 30th October the ther. reai'hed 60°, and on the 2nd of 
November 63° '4, this being one oF tbe highest maxima ever recorded in Novem- 
ber. The weather up till the 20th was very wet, and a great flood occurred on 
the Teme on the 14th, From tbe 20th to the end of the month it waa dry. 
Mean temp, of month 3*'7 above the average ; very little frost or fog. 

LslcKiiTER, Bareby. — The first half of tbe month was wet, the second half 
nonth for November. Mean 
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Hatbrford WEST.— From the 23rd October to the 20th o£ this month, E fell 
almoat contmuoital;, the total in the 2S days amoatiting to II'2I in. ; one of 
the wettest perioda bidcs January, 1349, when HOOia. fall. The weather 
was very mild and Bpringlike, and vary stormy from the 10th to the 15th. 
From the 34th to the end the air was drier and much colder, the temp, heing 
low on several nighta. A mild November. 

Abekyetwith, Gogerddan. — Very atormy throughout. Very mild for the 
first three weeks, but very little sanahina. 

SCOTLAND. 

C/inoES, — Tba Grst half of the month waa vary wet luid stormy, and on 
three days (4th, 7th. and lath] the fall eiceeded an inch. The mean temp, of 
the month (46°'4) was 4° above the average, notwithstanding some oold 
weather during the latter half. On only two occasiooa during tbe last 35 yean 
baa the mean temp, of November been ao high, viz., IST7, wheu it was i5''-0, 
and 1881, when it was 46"-6. Westerly winds prevailed for 25 days ; the 
hours of sunshine were considerably below the average. H on 11th. Gale on 
l:)th. TheBof the past 11 mooths is 44-g3iu.,the average for tbe period 
being 38 -89 in. 

Jrdbubuh. — In the early part oF the month E waa frequent, but after the 
middle it waa small. The atmospboro was still, and towards the end of the 
month there were some frosty nights, but the days were warm. Labour waa 
not interrupted. 

CoutoNELL. — Mean temp. 45'''4. Gales on 13tb and 17th. 

Braeuar. — A Gne, and on the whole, most favourable, month. 

Abbrdkbn, Cranfohd.— a wonderfully dry month. 

KoEBEBBT. — A vefy fine month upon the whole ; dry and quiet, with Tainfftll 
mnoh below the average. Mean temp. 46° 'G. The driest November recorded 
in 27 years; tbe next driest was in 1SS5, when 1-66 in. of B fell. 

IRELAND. 

Darkvnane Abukt. — The first three weeks were wet, mild, and stormy; 
the last few days dry, cold, and line, with slight ground frosts at night. 

Wai'ebfobh, Brook Lodge.— The month was bo mild that many flower* 
were blooming at tbe close, and peaa were Gathered as late as tbe 30th. 3-W. 
gales on 7th and 17tb. Heavy W. to S.w! gala on 14th. Large lunar halo 
on 12th. 

O'Brien SB RIDGE, Rosa. — Heavy and continued B for the first three weeks. 
Heavy galea from 14tb to 20tb. Dense fog on 27th and 2Sth. Slight frost on 
29th. Sharp frost on 30th. 

DnBLlN. — An open, generally favourable month. The first half waa on- 
settled, squally, and showery ; the second half wan mild, quiet, often cloudy, 
and foggy. Only once in the last 30 years has November iyeea milder than in 
the present year— that was in 1881, when the mean temp, was as high as SC'S, 
or 6°'G above the average. Mean temp 47°-8, S'l above the average. Hiffb 
winds on 15 days, attaining the force of a gale on 6th aoil 13th. Foggy on nx 
days. Solar halo oq the 4th. Lunar halo on 5th and 11th. L on 15th. 
Aurora borealis oo tbe 23rd. 

EliENFEL.— Up to the 22nd the weather was mild, rainy, and unsettled, 
culminating in a gale on the 13th, but without any of the extremes of violenoe 
or amount of raiofall that have wrought auch havoc in England. From the 
16th a progressive improvement took place, with eight daya of rainless weather 
froni tbe 22nd to the end, and generally bright, pleasant skies, and no froat of 
conaeqaence. 
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jfcancofs S)eii3a< 

Ifapka, Borne, 

June ItK, IBM, Decumha- 15th, 1894. 

Peacefully, suddenly, in the middle of hia labours, yet having 
lived to see the completion of hia crowning work — the establishment 
of the Observatory at the Vatican,— Padre Denaa has passed away. 
Like his teacher {Padre Secchi) he has left a name which will not 
300D be forgotten. Far from robust in health, Padre Denza's 
exhauatless energy enabled him to turn out a very large amount of 
work, the books and pamphlets issued by him numbering nearly 100, 
while his kindness to all whom he could help was practically 
unbounded. 



THE GALE OF SATURDAY, DECEMBER 22nd. 

It baa been arranged that Mr. Charles Harding will read a paper 
upon the above storm at the meeting of the Royal Meteorological 
Society on January 16th, and, therefore, as we have always opposed 
duplicate work as generally a waste of energy, we have sent on to 
him such data as we have received, and we intend, in the ordinary 
course, to summarize his paper in our next. 

There waa, however, one remarkable feature, respecting which a 
few particulars may be given here. Nearly 30 years ago^in British 
Rainfall, 1866, page 11— to an article on " The Detection of Sea-spray 
when mingled with Rain,'' we appended the following foot-note :— 
"Dr. Davy, F.R.S., says: 'I have been informedby a friend residing 
at Meltham Parsonage, and by another residing at Armitage Bridge, 
both places in the neighbourhood of Huddersfield, and about 80 miles 
from Scarborough, ana 60 miles from Liverpool (the nearest ports of 
the opposite coasts), that after the great storm of January, 1839, 
salt was observed deposited on the leaves of the trees at both places ; 
they were about 4 miles apart.' " 

Liverpool haa had another storm ; not equal to that of 1839, but 

(as we can testify from personal experience) a very heavy one, and 

again the salt has been traced considerably more than half across 

England. However, we must not anticipate, but give our evidence : — 

VOL. XXIX «. 
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Salt-spray asd Severe Gales. 

To the Editor q/^ the Meteoroiajfical Maga:dne. 
Sir, — Aa evidence of the large amount of salt-spray carried 
inland from the sea during the severe galea, the following may 
be of interest : — Whilst staying in the neighbourhood of 
Gsrstang, Lancashire, I noticed, on December 23rd last (the day 
after the violent gale}, that all objects— such aa the twigs mi 
branches of trees, plants, grass &c., tasted very strongly of salt 
The following morning a fine drizzle set in, and about 9 a.nL, 
when less than '01 in. of rain had fallen, I collected, by means 
of a teacup, rather over an ounce of water from the drops 
on the twigs and branches of apple trees. One fluid ounce of 
this water, which tasted strongly of brine, and had a Gpecifin 

?-avity of 1-059, gave (on evaporation) 38 grains of tfry salt, 
his is equal to 6,080 grains, or nearly 14 ounces per gallon. 
The gale of December 22nd blew first from the S.W. and W., 
and afterwards veered to the N.W. The distance from the sea 
to the place where I collected the drops is about 13 miles from 
the former points (Lytham and Blackpool), and 7 miles from the 
latter (the coast near Pilling), 

I may mention that during a walk on December 23rd I 

noticed that the stems of rushes and grass in Bleasdale, about 

4 miles further from the sea, did not taste appreciably less salty. 

I enclose herewith, for your inspection, haffoi the salt obtained 

from one ounce of water.— Yours sincerely, 

ALBERT WILSON. 
20, Marlon Road, Bradford, DectmhtT 3J8(, 1894. 

We sent the little bottle of salt on to Prof. Meldola, F.E.S., who 
very kindly had it analysed, the result being that it was almost 
precisely identical with sea-salt, chiefly, of course, chloride of sodium, 
with magnesium, and decidedly more sulphates than are usually found 
in aea-salt. The actual quantity of chlorine found was 607 per cent. 
(calculated for the salt when dried till constant in weight), corre- 
sponding to 87-2 per cent, of sodium chloride. Hero then, about 
10 miles inland, we have dripping from the trees brine of nearly 
twice the usual specific gravity of sea-water ; what weight of salt, or 
how much sea-water, per acre this represents we do not attempt to 
compute. 

We now come to the other aspect of the case— extreme distance 
inland at which it was detected, — and here we are almost entirely 
dependent upon one of our most careful observers, who sent the 
following letter to a local paper : — 

The Brine in the Galk 

To the. Editor of The Torkshire Pogt. 
Sib, — During the severe gale last Saturday morning salt 
deposited by the rain on the windows of this house, which face 
in a westerly direction. Th? amount was afterwards estimated 
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by an experienced chemist, and found to be about one-hundredth 
of a gramme per square foot of glass. Perhaps some of your 
readers would estimate how much was depositeil over the country 
between here and the Irish Sea, a distance of about 45 miles. 
I am, youra truly, 

CHARLES L. BROOK. 
BaroBOod Lodgt, Mdtham, Torhhire, Dtccmber '24(A. 
This letter elicited reports as to the detection of salt from Settle 
(24), Sowerby Bridge (40), BoHon Abbey (42), Harrogate (50), 
East Ardsley, Waketield (57), Bramhope (60), and Burton House, 
Masham (65) miles from the west coast. The above distances are 
only approximate, but roughly they cover an area of nearly 2,500 
square miles, and reach eastward to Long., rSO' W. Saline 
incrustation 25 miles inland is recorded on p. 1G9 of Vol. xxiiL of 
this Magazine, and there is a long article on " Sea-spray in London," 
on pp. 65-70 ot Vol. xvii. It seems indisputable that aea-spray can 
be carried from 60 to 70 miles inland. 

Since writing the above, we learn from two soiirces that objects 
near Birmingham were encrusted with salt. Birmingham is about 
55 miles from the Bristol Channel, and nearly 100 from Cardigan Bay. 

BAROMETRIC OSCILLATIONS IN CALM WEATHER. 
To the Editor of the Mtleorologieal Jfoflaiiue. 
Sir, — On the afternoon of Nov. 27th the barometer, as shown 
by the barograph trace, became very greatly disturbed ; yet there 
was not the slightest perceptible effect upon the weather. The trace 
had been very steady for two or three days, with dull, calm, weather ; 
and there was no observable change in this weather during the time 
the barometer was so much excited, except that such wind as there 
was changed from E, through S. to W., but there was almost a dead 
calm all the time. I send a fairly correct copy of the barograph 
trace, which shows a fall of '07 in. in about three-quarters of an hour, 
besides minor irregularities. 

T. W. BACKHOUSE. 

Sunderland, Df-cembev 4lh, 180-1. 
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REVIEW. 

' Klassikm- der exakfen IVissenschaften ' herausgegeben von 
Prof, Dr. A. von OeTTINGeN, 
No. 53. C. F. Gauss, Die intensitat der erdmagnetiachen Kraft 
auf absolutes Maass zuriickgefiihrt. In der SiUung der 
Kgl. Geselkchaft der Wissenschaften zu Gottingen am 
15. December 1832 vorgolesen. Herausg. v. E. DORN. 
(63 pages.) 

No. 57. Fahrenheit, Reaumur, Celsius, Abhandlungen fiber 

Thermometrie. (1724, 1730—1733, 1742.) Herausge- 

geben von A. J. v. Oettingen. With 17 engravings. 

(140 pages.) 

No. 59. Otto von Guerieke's Neue "Magdeburgische" Versuche 

iiber den leeren Kaiim. (1672.) Aub dem Lateinisciien 

uberaetzt und mit Anmerkungen hei'auag. von Friedrich 

Dannemann. With 15 engravings (116 pages.) 

Leipzig : Wilhelm Engelmann, 1894, 8vo. 

It would be hard to find an English publisher who would bring out 

a series of Bucb capital little books as these, with red edges, rounded 

comers and durable cloth covers at prices ranging from Is. to 2s. 4d. 

We do not know the relative number of persona in the world who 

apeak English and who speak German, but we are quite certain thai 

the Germans who will read and enjoy books of the above type must 

be tenfold or a hundredfold that of the Britishers (including India, 

Australia and Canada) and Americans, or else Herr Engelmann would 

not have reached No. 59 of this remarkable series. Questions of 

education, of culture, of social habits, and of politics are altogether 

foreign to these pages, but if Englishmen wish to hold their own 

they will certainly have to make some changes. 

No. 53 is a translation of the celebrated memoir by Gauss 
" Intensitas vis magneticae terrestris ad mensuram abaolutam revo- 
cata," read by him before the Scientific Society of Gottingen, on 
December 15lb, 1832. It has always been regarded as having been 
— not merely of the highest importance — a sort of foundation-stone 
to the study of terrestrial magnetism, determining as it does exactly 
with what force the earth pulis a compass needle, but also aa leading 
to the accurate detemdnation of many other physical conatanta. 

No. 57 is of extreme interest to meteorologists ; it contains the 
original papers which led to the introduction of the three leading 
thermometer scales, with reproductions of the original engravings. 
There are five papers by Fahrenheit, translated from the Philosopkiail 
Transactions for 1724; there are the Rules for the construe tioQ of 
Thermometers with comparable scales, and two other papers, by 
E. A. Ferchault de Reaumur, from the Hisl. et Mim. de I'Acad. de 
Faris, 1730, 1731 and 1733 ; and there is Celsius's paper on " Two 
fixed points for Thermometers," from the Abh. d. sckewdiscken Akad., 
1742 ; lastly in this (as also in the two other works) there are 
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12 pages of " Remarks " upon points raised by the papers. If we ever 
have a fuller history of the thermometer than that given some years 
since by M. Kenou, the compiler must not overlook this No. 57, upon 
which we wish that we had time to linger longer. 

No. 58. This is a translation {with excellent — reduced— repro- 
ductions of the engravings) of the third book of Otto de Guericke's 
Expervmenta Nova {ut vocanlw) Magdeburgica de Vacuo Spalto, Amster- 
dam, 1672. Here we have not only full details of the first air- 
pump and of the Magdebui^ hemispheres, but also perfect repro- 
ductions of the portrait, the titte-page, the celebrated two-page plate 
of the 16 horses trying to separate the hemispheres, in fact all the 
most important portions of that epoch-making, and now rather scarce, 
book — and all for two shillings ; why the pictures alune are worth 
that, even to those who cannot re^d German. 

ROYAL METEOROLOGICAL SOCIETY. 
The opening meeting of the session was held on Wednesday 
evening, the 21st November, at the Institution of Civil Engineers, 
Westminster, Mr. E, Inwards, F.Ii.A.S., President, in the chair. 

Dr. H. B. Guppy read a paper on " Suggestions as to the methods 
of determining the influence of Springs on the temperature of a 
River, as illustrated by the Thames and its tributaries," The methods 
suggested were : — 1. Comparison of the curves of the monthly means 
of the temperatures of the air and of the water for the river under 
observation with those of a river beyond the controlling influence of 
springs. 2. Comparison of the monthly means of the temperature 
of the river under investigation with that of a river beyond the con- 
trol of the springs. 3. Comparison of the range of the monthly 
means of the river temperature with that of the air in the shade. 
4. Comparison of the daily range of water temperature at different 
stations along a river's course. 6. Comparison of sunrise observa- 
tions made at diff^erent stations along a river's course. 6. Comparison 
of observations made at different stations along a river's course at the 
hour of maximum temperature. 7. Comparison of the results 
obtained from a single series of observations made in one day along 
the whole course of a small tributary like the Wandle, or along the 
npper course of a larger tributary, as the Rennet 8. Determination 
of the distance from its sources at which the river begins to freeze. 

Mr. Eric S. Bruce, F.R.Met.Soc., exhibited and described some 
lantern photographs showing the disastrous effects of the great gale of 
November 17th and 18th, 1893, upon trees in Perthshire, Scotland. 

Mr. Alfred B. WoUaston gave an account of the formation of some 
waterspouts which he had observed in the Bay of Bengal. 

The monthly Meeting of this Society was held on Wednesday, 
December the 19th, at the Institution of Civil Engineers, West- 
minster, Mr. E. Inwards, F.R.A.S., President, in the chair. 

Twenty-six new Fellows were elected. 

Mr. B. H. Scotl^ r.E.S., gave an account ol tVe ■^iQt;acSa»^ ^ 
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the International Meteorological Committee, at Upsala, in Aagnst 
last, with special reference to their recommendations on the classi- 
fication of clouds and the issue of a Cloud Atlas. 
The clasaili cation adopted is as follows : — 

a. Separate or globular masses (most frequent in dry weather), 

b. Forms which are widely extended, or completely cover the 
aky (in wet weather). 

A. Upper Clouhs, average altitude 9,000 m. (29,528 ft.). 

a. 1. CimiB. 

b. 2. Cirro-stratus. 

B. Intermediate Clouds, between 3,000 m. (9,842 ft.) and 
7,000 m. (■23,966 ft.). _« 

I 3. Cirro-cumulus. ^^M 

I 4. Alto-cumulus. ^H 

b. 5. AUo-stratus. ^| 

C. Lower Clouds, between 1,000m. (3,281ft.) and 2,000m. 
(6,562 ft.). 

a. 6. Strato-cumuluB. 

b. 7. Nimbus. 

D. Clouds of diurnal ascending Currents. 

8. Cumulus ; apex 1,800 m. (5,906ft.); base 1,400 m. (4,593ft.) 

9. Cumulo-nimbus ; apex 3,000 m. (9,842 ft.) to 5,000 m. 
{16,405 ft.) ; base 1,400 m. (4,593 ft.) - 

K HiOH Fogs, under 1,000 (3,281 ft.). ^ 

10. Stratus. B 

Definitions. T§ 

1. Cirrus (Ci.) Detached doudu, delicate and fibrous looking, takiitff 
the form of feathers, gmerally of a white colour. 

2. Cirro-stratus (Ci-S.). A thin, whitish sheet. 

3. Cirro-cumulus (Ci-Cu.). SmaH glohdar masses or white 
flakes mlkovi shadows, or haiing very slight shadows, arranged in groups, 
and often in lines. 

4. Alto-cumulus (A.-Cu.). Largish globular masses, whUe or 
greyish, partially shaded, arranged in groups or lines, atid often so closely 
packed that their edges appear confused. 

5. Alto-stratus (A.-S.). A thick sheet of a grey or bluish colour. 

6. Strato-cumulus (S,-Cu.). Large globular masses or rolls of 
dark cloud, frequently covering the whole sky, espeaallg in winter, 

7. Nimbus (N.) Rain-cloud. A thick layer of dark clouds, 
without shape, and with ragged edge, 

8. Cumulus (Cu.) Woolpack Clouds. Thick clouds, of which 
the upper su)face is dome-shaped and exhibits protuberances, while the base 
is horizontal. 

9. Cumulo-nimbus (Cu.-N.). The thunder-olodd ; shower- 
cloud. Seavy masses of cloud, rising in the form of mouniains, turrets, 
or anvils, generally having a sheet or screen of fSyroas appearance above 
("false Cirrus "), and underneath a mass of cloud similar to Nimbus. 

10. Stratus (8.). A horizonlal sheet of lifted fog. 

Each definition was supplemented \)'y a. i%"« ^-nea tA «^^l&Datioii ^ 
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giving additional characteristica and variations, and the paper con- 
cluded with the inatructiona for observing clouds, in which the observer 
is instructed to estimate the density of Cirrus on ft scale of to 4. 

Before the discusaionof the paper Mr. Caster exhibited and explained 
some very beautiful lantern photographs of typical cloud-forms, and 
expressed general concurrence with the recommendatioDS of the Com- 
mittee. 

Captain Wilson Barker asked if the altitudes given for the 
different clouds referred to all latitudes, or only to Europe, and 
suggested that there would be some difficulty in judging the density 
of Cirrus. From his own observation he thought that some clouds 
developed upwards and soma downwards, and the classification of 
the International Committee made no reference to this. He also 
considered it too limited, and preferred that given by the Rev. 
Clement Ley in his recent work. 

The Hon Rollo Russell asked whether the altitudes given indicated 
the extrememaxima and minima, or gave the range commonly observed. 

Mr. Jackson spoke of the varied forms wliich clouds assume in 
different localities, and asked for an explanation of the variation of 
form between, say, the Higldauds of Scotland and the Isle of Thanet. 

Mr. Charles Harding spoke in appreciative terms of the classifi- 
cation, and thought it would be very helpful to sailors in cloud 
obaervations. One reason for which he valued it waa that it did not 
introduce a great increase in Luke Howard's nomenclature. He was 
Horry to hear that Captain Wilson Barker preferred Mr, Ley's 
classification. The International Committee were men who spoke 
with great authority, and he would like their names to appear at the 
head of the paper. 

Mr. J. G. Wood referred to the difficulty of taking photographs 
of cloud, and said that he thought that it would be very useful if 
instruction were given as to the best methods. 

Mr. Gate Acres spoke on photographic details, and Mr. R. H. 
Scott briefly replied to the discussion. 

Mr. H. Southall,F.R.Met.Soc., read a paper on " Floods in the West 
Midlands," in which he gave an interesting account of the great floods 
which have occmTed in the rivers Severn, Wye, Usk, and Avon. He 
has collected a valuable record of the floods on the Wye at Ross, 
which he arranges in three classes, viz. ; Primary, or highest of all, 
those of 14 ft. 6 in. and above ; Secondary, those of 12 to HJ ft. ; 
and Tertiary, those of 10 to 12 ft. The dates of the floods above 
lift. 6 in. are as follows: 1770, Nov. 16th and 18th; 1795, Feb. 
llthandiath; 1809, Jan. 27th ; 1824, Nov. 24th ; 1831, Feb. 10th ; 
1852, Feb. 8th and Nov. 1 2th. The height of the recent flood on Nov. 
15th, 1894, waa 14 ft. 3 in., which was higher than any flood since 
Nov., 1852. The flood on the Avon, at Bath, on Nov. 15th, 1894, is 
believed to have been the highest on record, 

Mr. Symons urged the importance of permanently recording the 
height of floods, but owing to the late hour no discussion folLow^ii, 
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CLIMATOLOGICAL TABLE POH THE BRITISH EMPIRE, JUNE, 1894. 
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Re MASKS. 

Malta,— Adopted mean temp. 7(t^5 ; mean honrly velocity of wind 7'9 miles 
per hour. Temp, of Bea rose to "V'T. A paeaing sbower gave a few drop* of rain on 
13th, but Dot enough to meoBure. J. F. DoBSON. 

Mav.ritiiia.—IAea.Ti temp, of air2''-2, of dew point 2'''9, and rainfall r24in. below, 
their respective averages. Mean hourly velocity of wind 9-6 miles, or 1 8 miles 
below average ; extremes, 276 on 28tb, and O'O 4th ; prevailing direction, S.E. by 
S. to E.S.E. C. Meldbuu, F.R.S. 

JdeJaitk.^Mean temp, above, and mean pressure slightly below, the average of 
37 years. Rainfall over half -an. inch leas than the average. Fair rains in the aonth, 
but still dry all over the north, especially over the interior, C. ToDO, P.E.8. 

5i/iiTw.y.— Temp. O''4ahove, humidity 4-7 above, and rainfall 4-07 in. below, their 

respective averages. Winter unusually fine, dry and mild. H. G. BosaELL, F.R.S. 

Wtllington.— On the whole a wet month, with only a few fine days in the middle. 

Prevailing winds S.E. and N.W. Stormy on three days from the forraer, aad two 

days from the latter, (juarter. Mean temp. 1'''8 above the average. R. B. Gore. 

AitiJdand.—A showery and unpleasant month, but with no atonns of exceptional 
violence, or unusually heavy rainfall. Mean temp, slightly above the average ; 
rainfall slightly below. T. F. Chkesbmak. 

Jamaica. — Mean hourly velocity of wind 5*1 miles. Weather fair in Kingston, 
with only a siith of the average rainfall In every division the fall was deficient, 
tbe mean being less than one-half the average. For the half-year, however, the island 
rainfall was two inches in excess of the average, the deficieuciea in January and June 
being more than cQunterhalanced by the excess in May. R. Johnstons. 

TBisu>AD.—R^nlal\ 4-78in. betow the average of 30 years. J. B. Habt. 
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METEOROLOGICAL NOTES ON DECEMBER, 1894 



ENGLAND. 
Stbathfceld Turoiss. — December commenced with avaryei 
grau min. falling to 22'''6. snd after > very mild middle conrae 
aoother low temp, IB";! ot " " 



1 Bnap, the 
ended with 
u the 22nd, 



ConBidereble diaturban 
but not amouDtiag to k gale. First wild primrose seen on 6tb. 

AnoiNOTON. — A very open month, tbe moat severe froats (of almost equal 
intensity) ocourring on the Ut and Slat. Very bigh wind on the 18th, 22n<l, 
28th and 29tb. The first S of the eeoaon fell on the evening of the QQth, and 
OD the moraiog of the 30th the nortb aide of the Quainton Hula showed white, 
hat little lay OQ tbe low landa. Only one foggy day — tbe 9th. Brook flooded 
on tbe 15tb, 

Bury St. Edmusus. — A. mild, windy month, with no winter till the 28th, 
then 8 and high winds ; the B was much drifted on the morning of January Ist, 
1S95. Violent oaciUatioQ of tbe bar. from the 19th to the end of the month. 
Fog on 5th and Stb. 

NoKwicK, Erdnoall.— Very mild, and hardly any frost. No a till 30th, 
on which day and the following there was n heavy fall, amounting to *9T in. 
when melted. Violent S. to W. gale on 22nd, and a fresh gale on 29th. Solar 
balo on the morning of the 7tb. Tbe whole valley of the Yare like a vast lake 
on 23rd. 

Lanoto.i Herrino.— The mean temp, at 9 a.m., 4I'''8, is 2''-l above the 
average. Owing to the mild weather of the last two months, the Gelda have 
quite a aprlng-bke appearance. There was a tbick fog on tbe 14th ; a groat 
storm on the night of the 21st and 22nd, and heavy gales onlthe 2dth and 30tb. 

ToBQDAT, Cahi Grees.— Rainfall 1 0! in. below the average. '" ' 



<n 31st. 






) N.W. gi 



45° '5, or 3°'9 above tbe average. Duration of sunshin 
15 hours 45 min. above tbe average ; 10 sunleas daya. 

Poi.APlT Tamar, — Generally a damp, unseasonable, 
than the usual amount of aunsbine. 8 2J inches deep oi 

Stroud, [Jffieij).-~T and L at 11.30 a.m. on 19th. 
2Ut and 22nd. 

WooLaTASTON.— A mild and warm month till tbe last few days, when it 
became very cold ; 3 falling on the 29th. Slight frosts on graaa moat nights. 
Mean temp. 40°-6. Galea on 21at, 22ad and 29th. A wild duck's neat with 
several egga in it was fonnd on 24th. 

Tenburv, Orleton. — An unuaually warm month— in fact, with two excep- 
tions, the warmest mouth of Deoemher in the last 20 years. Great galea on the 
32nd and 29th. 8 on tbe 29tb, covering the ground to a depth of 2^ inches on 
the 30th. Fog on 7 days. Temp. 2°S above the average. 

Lkickstbr, Barkbv. — A fine month, the firat and laat weeks being the 
coldest. Mean temp. SQ^-S. Very strong winds on the 21st, 2ath and 29th. 
First 8 on 29th, very slight. 

WALES. 
Haverfordwest. — December commenced cold, notably the first four daya, 
tbe expoaed ther. on the 4th falling to 19° ; it continued cold to the 10th ; a 
very wet and mild period then set in, which lasted to the 18th, when the air 
again became colder, and atormy, broken weather act in, which cnlminated in 
a fierce gale, commencing from S.W., and veering to VV. and N. From the 
21at until the 26tb continuous S, fell, aud another strong gale followed on 29th, 
with H showers, and B fell heavily at night, the ground being covered to a 
depth of 2 inches on 31st. 

, GoQERDD AN. —Strong gsles f rom the N.W. on the 22nd and 
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SCOTLAND. 

Cabgek. — A very ansettled month, corresponding very closely to December, 
1893. SeverH galea were experieooed on the 13th, 91st-22nd, and 28th-29tli. 
The one oo the Dight of tta 21at »nd foreDOOD of the 22nd waa the moat 
dlMBtroua since the gales of December. 1883, and Jnonary, I8S4. Great 
damage was done throughout the district, the greatest occurring between 
10 and II a.m. on the 22nd, the eqnalla amounting to almost hurricane violeDce. 
Tbe mean temp, of the month, 40°-6, ia 2°'2 above the average, and the 
flnctnatione of temp, were very marked. The min. temp, on the 1 3th v as 
S0°*6 ; the nearest to this high min. in December during 35 yeara was 49° 3 on 
7th December, 1865, and ■IB"! on 3rd Deoembar, 1873. Rhododendrons were 
in flower towards tbe end of the month. The fluotuatioos of the bar. were very 
marked, the difference between 9 a.m. and 9 p.m. on 22nd being 1 '168 in. 
N. and N.W. winds prevailed for 22 days. Sunshine 10 hours below the 
average. 

Jed Bli BOH.— The weather waa mild for the scftsoa ; though there were a 
nnmber of frosty daya, froat never oontinned long, and out-door work was not 
stayed. With the exception of the 29th, there was no 8, and than only a alight 
shower, which hardly covered the ground. High wind on 21at and 2)ith. 

COLUCiNELL. — Rainfall slightly above the average. Very strong galeae night 
on 21at and morning of 22nd. Strong galea On 28th and 29tb. 

Aberdeis, CniNFORD.— Terrific gala of wind, doing much damage, on 22nd. 

RoEBBKRV. — The lirst part of the month waa Sue, the latter part cold and 
stormy. On the morning of the 22nd. after a ooarae night of wind and rain 
from the S. , preoaded by a few boura' calm, a heavy gale broke from the north- 
ward. Mean temp. 41'-8. 

IRELAND. 

D*KftVNANE Abbet.— A Very mild month, with some heavy galea. H, miied 
■with B, on 29th. Gales on 18th, 22nd, and 29th. 

TTai'erford, Bkook Lodge. — A few light showers of B on tbe lost two days 
of the month. Mean temp. 43'"9. 

O'Briensbridqe, Ross.— An average rainfall for the season was attended by 
nnnanally high temp, nntil the 28th. The storm of 21st, so destructive elae- 
where, passed over here with little injury ; its greatest violence did not last 
more than one hour. With the storm of 28th alao no serious loss occurred. 
B on 30th and Slat. 

DnBLtN.— The earlier part of the month waa characterised by anticyclonio 
oonditions, aod was quiet, chiefly fine, with a good deal of fog. From the 9th 
onward the distribution of atmospheric pressure was cyclonic, the depreasions 
of 22nd and 29th being especially noticeable for the suddenness of their 
approach, and the havoc which they wrought. Aa in 18B3, the month cloaed 
with a cold spell, with 8, sleet, and H. Mean temp. 43''-9, 2'''6 above the 
average. Lunar halos appeared on 3, and solar haloa on 2, days. High winds 
ware noted on 12 days, and attained the force of a gale on 8. Foggy on 9 days. 
L on the 30th. Faint aurora on the 22nd. 

Clifden, Kylbmore. — Very wet and stormy throughout. Severe galea from 
W. on 21st and 28th. B on 30th. 

Waw.sohtqwn. — A gale, unequalled since 1839, occntred on 22nd, doing 
great damage to buildings and trees. 

Edknfel.— With an average rainfall, the temp, of the month was remarkably 
mild, and there was little frost, and no snow even on the monntaiu topa till 
29th. In other respects the laat 10 days of the month left a mark that it 
will take many years to efl'aoe. No atorm since that of January, 1839 has 
■wrought such widespread havoc to buildings and to plantations as that of the 
night of Friday, 21st, and had its period ol greatest violence lasted as long as 
in 1S39, the damage to life and property would have been appalling. On the 
29th another, but less violent, gale occurred after an eitraordinary b 
Auctnation, between times, of from 23'70in. toSOiWiii. [corrected}. 
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THE THUNDERSTORM ON JANUARY 33rd. 

A SHORT, sharp thunderstorm, causing several accidents, occurred 
at various stations nearly along the meridian of Greenwich, in the 
forenoon of January 23rd. It was spoken of in The Standard as a 
" quick travelling secondary," and it was stated that " the nucleus of 
the thuDderstorm was travelling S.S.Kwards at the rate of about 
50 milea an hour." The rate seems to have been even higher than 
this, if there be no confusion as to the phenomena with which we are 
dealing, and we do not think that there can be, because, with the 
exception of the York record, the differences between the computed 
and observed times are rarely large. 
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right, it is tolerably certain that that fact will come out. It wiB 
be seen that in the following notes the Rev. H. A. Boys, of Eastoa 
Mauduit, says, *^ about 8.40 '' ; it is clear, from the table, that 8.55 
would harmonize better with the other records. 

The point, however, of which we should like to see proof is tbe 
motion of the nucleus ; there is no doubt that the phenomena 
occurred later, in the south, but that does not prove that the sUmn. 
which was over Kettering about 8.30 a.m. was over London at 9.46 ajiu 

These phenomena might be imagined to have something like a 
decennial period, and a fondness for January — at any rate, the 
following are the dates of some analogous cases : — 

1869. Jan. 16th. Quar. Weather Rei>ort, 1869, pi. vii., and Qaar. Journal 

Met. Soc., vol. iv., 1876, p. 76. 
1876. Jan. 30th. Quar. Jour. Met. Soc., vol. iv., 1876, p. 73. 
1886. Jan. 13th. Quar. Jour. Roy. Met. Soc., vol. xii., 1886, p. 292. 
1895. Jan. 23rd. 

In the discussion upon Mr. Scott's paper on the squall of 1886, 
Mr. Gaster explained why " care is necessary in deciding whether 
phenomena occurring in chronological order at a line of stations are 
the result of one travelling disturbance, or of several independent 
t)nes." 

The following notes are arranged from N. to S. : — 

Sunderland. — The rise on the barogram is at 5.55 a.m. ; there 
had been aurora at 4.35 a.m., but I have no record of the weather at 
5.55 a.m., nor were T or L reported. — T, W, Backhouse, 

CoNYNGHAM EEall, Knaresborough.— There is a slight rise in 
the barometer curve at 7.10 a.m., but no T or L was observed here, 
although some of my men were up before 6 a.m. T was said to have 
been heard at Leeds. — Basil T, WooM, 

York. — Our barograph was gaining badly (corrected 3f hours on 
25th), but I make the jump to have occurred at 5.45 a.m. Furious 
wind from N.W. or N.N.W., with sleety S. I did not notice the 
time. Cannot hear of any T or L. — /. E, Clark, 

Newark. — Violent 8 and hailstorm in early morning with T and L. 

South Lincolnshire. — A remarkable storm passed over here. A heavy 
leaden cloud enveloped the district about 8 a. m., and 8 fell thickly, accom- 
panied by T and L. The wind blew a hurricane, and for about 15 minntea 
there was a perfect blizzard. The darkness was so intense that artificial light 
was necessary. After the cloud had passed, the sun shone out brilliantly, and 
continued during the remainder of the day ; the weather, however, was 
bitterly cold. 

Ketton, Rutland. — A very dark cloud passed over at 8.15 a.m. ; 
the birds were frightened, and flew towards the house. — F, Coveniry, 

OuNBLE. — 8, H, B, L and T in the morning. 

Kettering. — A violent storm burst over the town about 8.30 a. m. The 
lightning struck the dome of Rockingham-road Wesleyan Chapel, smashiiig a 



\ 



STMONS'S MONTHLY METEOROLOGICAL MAGAZINE. 3 

portion of it, and slightly damaging the roof of the main building. At Messrs. 
Humphries and Barlow's shoe manufactory, the lightning severed a gas pipe 
and ignited the gas, which in turn set fire to the adjacent woodwork. The 
outbreak was discovered some time afterwards by the workpeople in an opposite 
ftustory, and was soon subdued. Throughout Northamptonshire it became so 
dark between 8.30 and 9 a.m., that lights were everywhere used. — Standard, 

Easton Mauduit, Northampton. — San bright at 8.15 and 
8.30 a.m. ; about 8.40 I was startled by a long rattle of T, and saw 
a black cloud coming from N.N.W. ; it burst on us, with snow and 
sleet, from about 8.50 to 9.30 ( = *05 in.), wind strong, and increased 
till noon, when it blew furiously. — H, A, Boys, 

A winter thunderstorm. 

To the Editor of the Times, 

Sib, — In other countries winter T88 are common ; but in this country, when 
during a 8 shower there is vivid L and loud T, many persons look upon it as 
unprecedented. It is unusual, but that is all. If I am not mistaken, there has 
already been one English house wrecked by L this year ; and this morning we 
had a short, sharp storm in London with H and 8. The storm must have been 
extremely low in the atmosphere and very near this house, for the time-interval 
(that is, the interval between seeing the L and hearing the T) was extremely 
short. The times of the L, of the T, the time-interval, and the duration of 
each peal of T were as follows :~ 



lightning. 


Thimder. 


Time-Interval. 


Duration of 
Thunder. 


H. M. 8. 


H. M. 8. 









9 46 45 


— 




9 52 10 


9 52 12 


2 sees. 


8 sees. 


9 53 8 


9 53 11 


3 sees. 


7 sees. 


9 53 37 


9 53 40 


3 sees. 


5 sees. 


9 53 56 


9 54 


4 sees. 


3 sees. 


9 54 56 


9 55 1 


5 sees. 


29 sees. 


9 56 30 


9 56 33 


3 sees. 


14 sees. 



Adopting the usual approximate rule that sound travels a mile in five seconds, 
we see that all these flashes occurred within a mile of this house, and most of 
them within half a mile. There was, as usual, a sharp rise of the barometer, 
'049 in. in about ten minutes, a fall of 5 deg. in temperature, while the H and 
8 when melted yielded just 0*10 in. water. It was very soon over, and by 
10.10 a.m. the sun was shining brightly.— Your obedient servant, 
62, Camden Square, N.W., Jan. 23rd. G. J. SYMONS. 

Maida Vale, London. — First T at 9.46 a.m. ; L and T at 
9.51 to 9.58 ; squall commenced 9.53, moderated at 10.7 a.m. — 
K. J, Marks. 
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WiLLESDEN.— The T8 was accompanied by a heavy down&Jl of H and S. 
One flash of L had the appearance of a hage bomb bursting in the air. 

London. — Early yesterday morning a remarkable storm swept over Lwdflfc 
It began to rain at about 9.50, with a boisterous wind from the soatii-weii^ 
which saddenly raced to the north, changed the B to sleet, then to H, and 
finally settled down to a good fall of 8. Darkness as of night now prevailed as 
a sharp thanderstorm passed, five minutes afterwards the sky preaenteda 
clear blue, with a comparatively balmy air and brilliant sunshine, the wind 
gently blowing from the north-west. — Daily Oraphie. 

London.— Almost simnltaneonaly with one of the severe claps of T, ti» 
steeple of St. Clement Danes Chnroh in the Strand was so shaken that the bdb 
were set ringing, and were heard distinctly in one of the rooms in the banfaiiflBt 
of the Law Courts opposite. The Churchwarden expresses doubt of this, htJk 
evidence on the other side is distinct. There is also the confirmatory evidenee 
that another report states that *' during the T8, people in the Strand heaids 
muffled and then a loud peal of bells from the belfry of the church of St. Clemnk 
Danes. It was subsequently found that the steeple had been struck by L, and 
that, with the heavy T, had started the bells. No damage was, however, dona' 

Westminsteb. — The church of St. Stephen, Rochester Row, was stmck hf 
L. The conductor on the spire was first struck, but the conductor crosMd a 
gaspipe, and there the L melted the lead and ignited the gas. This set fire to 
the organ loft, but the attention of a bellringer was attracted, and he snooeeded 
in extinguishing the flames. 

Chiswick. — A horse attached to a carrier's cart was struck dead by L in ti» 
Chiswick High Road on Wednesday morning. The animal was standing oat- 
side a public-house, where its master was taking shelter from the storm, whea 
the L, which was very vivid, and followed by a heavy clap of T, struck it 
behind the left ear. 

Kennington.— The storm was very severe. Just after ten o'clock, 8 and E 
fell heavily, accompanied by a perfect hurricane, and the L and T whioh 
followed were terrific. For a time it was almost impossible to carry on the 
tram or omnibus traffic, and passengers on the roofs of the omnibuses and trami 
sought shelter in the shops and other covered ways. There was great delay in 
the changing of horses at the Kennington terminus, and the road was so slippery 
that the animals in many instances could not keep their feet. The tram 
company will be heavy sufferers by the injuries done to their stock. 

Brixton. — In this neighbourhood much damage was done to glass, and 
many trees were blown down by the gale. 

BLiLCKHEATH, LONDON, S.K — Many watches stop in London daily, 
but the following may be of interest. — Ed. 

TBUNDERSTORMS AND WATCHES. 

To the Editor of the Stcuidard. 

SiR,~During the remarkable thunderstorm which passed over London 
yesterday morning my watch suddenly stopped. At the time I did not think 
much of the occurrence, although my watch has never done so before ; hot I 
afterwards met no fewer than four persons who told me that the same thing had 
happened to them. I think this most be something more than a mere ooind- 
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dence, and it would be interesting to know whether any other of yonr readers 
have met with a similar experience. — I am, Sir, your obedient servant, 

4, The Grove, Blaokheath, S.E., Jan. 25. 6. H. ELDER. 

Shebbness. — ^An interval of darkness, followed by S, with T and L, and a 
l^.W. gale. 

Sheppey, Leysdown.— Squall with H,* T, L, and a N. gale, then 
snnshine. — A, Farbrother, 

Hebnk Bat. — ^The storm broke here with considerable fnry abont 10 a.m., 
and was accompanied by sleet and S, and the tide was nnnsunlly high. 

Kinoston-on-Thambs. — ^About 10 a.m. the sky suddenly became overcast, 
and a torrent of large hailstones, accompanied by T and L, swept over Kingston- 
on-Thames. So violent was the wind that 6 large trees in Lower Ham Road 
were levelled with the ground in an instant. Several windows in the houses 
in Lower King's-road were blown in, a chimney and part of the roof of 
one house were blown away, and a large tree in the grounds of the residence of 
the Mayor, Alderman Sherrif, was blown against the house and did much 
damage. At the infants* school in Richmond-road slates were dislodged, and 
in London-street tiles were blown off several houses. At the railway station, 
several large boards were hurled down, and the bookstall was cleared of its 
papers, which were scattered about. The L rang the fire alarms in Kingston, 
and the Brigade quickly turned out, only to find that their services were not 
required. 

Lower Addiscobibe Eoad, Croydon. — Two claps of T at 
9.55 a.m., squall at 10 a.m., B, then dark, then sleet, changing to H, 
then lighter, with S till 10.20 a.m. — H, Newhy. 

Wallington. — ^According to the trace of my barograph, the TS 
passed here at 9.57 a.m. — F. C, Bayard, 

Htthe, Kent. — At 9 a.m. B, at 10.20 a.m. dense darkness and 
8 blizzard, which lasted for a few minutes. — H. Mackeson, 

(Drowborough Observatory, Sussex. — Sky became suddenly 
overcast about 10.15 a.m. by a dense mass of cloud from N.W. ; 
8 soon began, and in less than five minutes quite a hurricane came 
on, and a regular blizzard, which continued till about 10.35, 
when it ceased as suddenly as it had begun. At 10.25 a.m. there 
was a brilliant flash of L, and a very loud and prolonged peal of T ; 
the spire of Rotherfield Church was struck, but the conductor proved 
equal to the occasion, and scarcely any damage was done. — 
C. L. Prince, 

DiTCHUNG, Sussex. — Heavy S squall at 11 a.m. — /*. H, Phillips, 



We are glad to be able to state that this subject will be treated of 
in a paper by Mr. W. Marriott at the meeting of the Eoyal Meteoro- 
logical Society on February 20th. 
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CLASSinCATION AND DEFINITION OF CLOUDS. 

To the Editor of the Meteorologieal Magasaine, 

Sir, — In the January number of your Magazine, Mr. Scotf s report 
to the Eoyal Meteorological Society on the ''Classification and 
Definition of Clouds," adopted by the International Meteorolc^cal 
Committee last August, differs somewhat from my own report on this 
subject, published in the American Meteorologieal Journal for 
December, 1894, and reprinted in Nature of December 20th. 

As a member of the Special Committee appointed at Munich in 
1891 to report on a new Cloud Atlas to the Permanent Committee, 
of which Mr. Scott has so long been the indefatigable and efficient 
secretary. I should like to explain my interpretation of the official 
procks-verhavXy which Mr. Scott has evidently translated. The doud 
classification recommended is substantially that of Abercromby and 
Hildebrandsson, for which the Atlas, with its text in four languages, 
published in 1890 by Drs. Hildebrandsson, Koppen, and Neumayer, 
has been generally accepted hitherto by Meteorological institutions 
as an authoritative exposition. This Atlas formed the basis of the 
Cloud Committee's discussion at Upsala, and I have, therefore, pre- 
ferred to follow closely its English text, except so far as modificati<ms 
introduced by us in its French text (which alone was considered) 
affected the former. 

The differences between Mr. Scott's version and my own are, in 
general, immaterial, but I should like to substitute for nis definition 
of Alto-Cumulus (dense fieecy cloud), 'Margish globular masses^ — 
my definition of *' larger .... balls " — as bein^ a better rendering 
of the French text, and also as showing this cloud's relation to Cirro- 
cumulus (fleecy cloud), which is defined as '' small white balls^'* or, 
according to Scott, *^ small globular masse& ..." 

Eegarding cloud heights, I would call attention to the note in my 
report pertaining to the altitude of the Nimbus and Cumulo-nimbQS) 
as measured at Blue Hill. It was here found that the bases of the 
Nimbus frequently fell below 1,000 metres (3,280 feet) while the 
tops of the Cumulo-nimbus often attained 8,000 metres (26,240 feet). 
Prof. Hildebrandsson, the Chairman of the Publication Committee 
for the Cloud Atlas, has promised to modify the altitudes stated in 
this Atlas, so that low clouds shall include those below 2,000 metres, 
and the superior limit of the Cumulo-nimbus shall be raised to 
8,000 metres. With these changes, the heights of the clouds 
measured in Sweden are in fair agreement with the same doads 
measured by identical methods in America. 

The importance of an exact statement of definitions in the first 
announcement of what will doubtless soon come into current use in 
meteorology is my excuse for occupying your space with soeb 
details. Our Committee has sought to secure accuracy by reqmrioK 
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that translations of the French, English, or Grerman text into other 
^gu^^ sl^&ll be made under the supervision of the Publication 
Committee, consisting of Prof. Hildebrandsson, M. Teisserenc de 
fiort, and Prof. Riggenbach. — Yours faithfully, 

A. LAWRENCE ROTCH, F.RJVIet.Soc. 

Blue Hill Obgervatory, SeadviUe, Mass,, Jan. dOth, 1895. 



[The responsibility for the account of the Meeting of the Boy, 
Met, Soc, rests entirely with us, we believe the report of Mr. Scott's 
paper to be substantially correct. — Ed. Md. Mag.] 
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CUmdUmd. A Stvdy on the Structure and Characters of Clouds, by Rev. W. 
Clement Let, M.A., F.R.Met.Soc. London : Stanford, 1894. 
large 8vo. iz.-208 pages, 6 coloured plates, 8 photo prints, 
4 charts, and 10 diagrams. 
It is with a feeling of sadness that we begin our notice of this work, 
for the preface is signed, not by the author, W. Clement Ley, but 
C. H. Ley. Mr. Clement Ley has devoted years to the study of 
clouds ; probably since man first trod this earth, no one, not even 
Luke Howard, watched the clouds more carefully, or for a longer 
period. For years he has been collecting facts for, and looking for- 
ward to the publication of, this work, but he was too enthusiastic, 
and as the result he has been unable to complete it. We are sure 
that he and his family will have the sympathy of all our readers. 

We, however, have to report upon the book, not on the author ; 
and we can begin by saying that the get-up of the book is faultless^ 
and that the reproductions of Mr. Clayden's cloud photographs are the 
best we have ever seen. Years ago (in 1872) we had to review 
Mr. Clement Ley's Laws of the Winds in Western Europe (Part L). 
Part II never appeared ; but it seems to us that the latter portion 
of the present work, with its isobaric charts, &c., would be nearly 
equally appropriate as a sequel to Laws of the Winds as it is to 
Chudland. 

However, it is with Cloudland that we have to do ; and we cannot 
say that we like it. The nomenclature is founded upon Howard's 
(whose name, strange to say, we have not seen anywhere in the 
volume), but split up into no fewer than 26 varieties, and some of 
them with nearly that number of letters in their name, e.g., Cumulo- 
nimbus Grandineus. If clouds, like plants, had definite forms, it 
would be easy to adopt 26 or 260 names just as botanists do, but, 
unfortunately no two clouds are alike, and every cloud is constantly 
changing in appearance, both from its own change of structure, and 
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from the varying angle which its motion causes it to make with 
the eye of the observer. We, therefore, think that to attempt to 
provide a nomenclature to suit all times and climes is to attempt the 
impossible. 

We think, however, that the publication of this book is singularlj 
opportune, because, if we understand aright the proceedings of tb» 
International Meteorological Committee, that body is going to issoe 
** an authoritative cloud atlas " — the appearance of which we await 
with interest— and it is evidently advantageous that the members of 
that Committee have had the opportunity of considering the outcome 
of Mr. Clement Ley's researches oef ore issuing their report. 

It is, perhaps, desirable that we should mention that Mr. Ley 
has two classes of clouds, one of less importance than the other; 
and that each class is divided into four varieties : — clouds of (1) 
radiation, (2) interfret, (3) inversion, (4) inclination. For tne 
precise meaning which he attaches to the above words we must refer 
the reader to the work itself. 

Mr. Ley tells one bright little story which well illustrates the 
remarkable personal utility of his life-long study. 

* * 47. Occasionally when the area of high barometric pressnre at the [earth's] 
surface is gaining the victory, and the advancing cyclonic disturbances are 
dying out, this form of cloud disappears, or is superseded by Stratus Quietus^ 
or by other cloud varieties of less mteresting type. But rather more frequently 
the ulterior development into Cumulo-nimbus occurs here and there as t^ 
cyclonic disturbances approach. The possibility of hazarding a prognostic of 
this development, even when the direction of the movement of the cloud is 
totally unknown, may permissibly be illustrated by the following little anec- 
dote, which at the same time indicates the small amount of attention devoted to 
the form of cloud. An artist, possessed of a keen sympathy with nature,and a most 
conscientious draughtsman, showed the writer a painting of a sky marked bv 
this cloud in unusually large proportions, occumng over North Britain, and 
asked what kind of weather was experienced subsequent to the drawing of his 
sketch. He received the correct answer that a severe thunderstorm occuned 
within about an hour of the time when the sketch was taken, although in the 
painting there were no representations of those clouds which are commonly 
called " thunderclouds." On being asked what certain other painters had 
remarked about his painting, the artist answered, ** they only say ' What a 
funny cloud.'" 

In artistic matters our judgment is probably worth little, but we 
have not yet seen any coloured plates of clouds which, in our opinion^ 
approach success. As reproductions of the originals, and as specimens 
of colour printing, we do not doubt the excellence of plates L to vL 
in Cloudland, but we infinitely prefer the photo-prints in the same 
book : they are very similar to those by Sig. Manucci, published hy 
the Specola Yaticana ; we could not give them higher praise, for they 
are as like nature as any reproduction that we can imagine. The 
problem before the compilers of the '* authoritative cloud atlas '* ia, 
we think, neither the obtaining of good photographs, nor their 
reproduction, but giving names and definitions which shall be better 
than Howard's, and last in favour as long as his, viz., 91 years. 



SYMONS'S MONTHLY METEOROLOGICAL MAGAZINE. 9 

Anrudes de VOhservaioire MdUordlogique du Mont Blanc (altitude 
4,365 metres = 14,321 feet), publi^es sous la Direction de 
J. Vallot, Fondateur et Directeur de FObservatoire. Paris, 
Steinheil, 1893, 4to, xvi.-190 pages. 

The first article in the Meteorological Magazine for 1889 bore the 
strange but true title of " Three days on the top of Mont Blanc/' 
That article explained how a French gentleman, entirely at his own 
cost, had requested Messrs. Richard Fr6res to construct a remarkable 
series of meteorological instruments, had a tent, food, fuel, and all 
the instruments and material required for their installation, carried 
to the top of Mont Blanc, and how he and M. F. M. Richard jointly 
erected them, and took the observations. 

It was M. J. Vallot who did all that, it is to M. J. Vallot that we 
are indebted for the sumptuously printed volume which to our regret 
has had to wait long for the very hearty welcome we are glad to 
give it. 

It is curious that High Level observatories are generally the result 
of private enterprise. Scotland would never have had Ben Nevis 
but for Mr. Wragge, France would not have had the Pic du Midi 
but for General de Nansouty, and there would have been no 
observatory on Mont Blanc but for M. J. Vallot. 

If subsequent volumes resemble the first there will be a large 
collection of very useful and interesting information ; there is so much 
in the present volume that it is difficult to do justice to it. 

The preface deals with the issue of the Annals, the arrangements 
of the observatory, which is now a large and comfortable building 
with eight rooms, besides an annexe with two rooms for tourists and 
guides. The arrangements for the accommodation of scientific men 
who desire to carry on experiments at a high altitude are extremely 
liberal — hospitable would, perhaps, be a better word. We ought, 
perhaps, to explain that the observatory is not on the absolute sum- 
mit, but in what is in many respects a better position, viz., on the 
Roches des Bosses, at 14,321 ft., the highest summit being 15,781 ft. 

M. J. Vallot, who is evidently a lover of the mountain, probably 
knows it even better than the guides, and must have spent several 
thousand pounds in what has already been done, seems to us to have 
three primary objects : (1) Meteorological research; (2) Aiding all 
branches of scientific work on Mont Blanc ; (3) Producing a rigorously 
accurate map of it on the scale of 8 inches to the mile by an entirely 
new triangulation and survey. 

The eleven articles in the present volume are extremely interesting, 
and are mostly by either M. H. or by M. J. Vallot. The first 
epitomizes the results (and reproduces the curves) of synchronous 
records of barometers at Chamonix (3,396 ft.). Grands Mulcts 
(9,876 ft.) and Summit (15,781 ft.). Perhaps the most noticeable 
feature is the excessive thickening of the barometer trace during 
storms, it might be thought that this was due to the wind shaking 
the instrument, but in a later article M, J. Vallot shows conclusively 



10 STMONS'S MONTHLY MSTEOROLOOICAL ItAGAZINB. 

by the records of a statoscope that they are really due to differences 
of pressure, and by taking the statoscope into the open and sitting 
on a rock, while holding it and allowing it to make its record, he 
showed that the cause is a natural one, quite independent of any 
change produced in a confined space by the passage of a strong air 
current. He, therefore, holds that the oscillations are due to the 
passage of a multitude of small disturbances (may we not say to 
eddies in the general atmospheric stream, which are as imperceptible 
at low altitudes in the atmosphere as would water eddies be to an 
observer at the bottom of a river). The use by M. Vallot of the 
word * tourbillons ' suggested to us that of whirls, but we see no 
evidence of circular motion ; we presume that when a current of air 
which we should call (say) a strong W. wind flows over the plains of 
France some parts of the current are going faster than others, when 
the current reaches Mont Blanc it must escape laterally or rise and 
flow over the top, and it is to the passage of streams at various 
velocities and various angles that we should attribute the irregularities 
in the atmospheric pressure recorded by the barometer and confirmed 
by the statoscope. 

Another interesting article is on the acccuracy of the temperature 
correction of Fortin, Aneroid and Bourdon barometers ; and then 
there is the full story of how M. Eiffel drove a tunnel into Mont 
Blanc 46 ft. below the summit, which tunnel, originally 97 ft. long, 
and subsequently lengthened by 75 ft., went all the way through 
solid ice ; but there is no end to the information, there are exciting 
stories of a death from Mai de Montague, and of two by an avalanche, 
we hear how one man secured sleep only by opium and ph6nac^tine, 
and another was brought round by some of the oxygen which M. 
Vallot had always in reserve ; but we must stop. It is one of the 
most fascinating books which we have read, copiously illustrated, and 
one of which any government and A fortiori any private gentleman 
may well be proud. 



THE SCIENTIFIC USE OF KITES. 

We believe that the first use of a kite in connection with meteorology 
was about 1750, when Franklin, in his well-known experiment, 
obtained electrical discharges from a thunder-cloud by means of a 
cord carried up to the cloud by a kite. Admiral Back, when in com- 
mand of the ** Terror" in 1836 and 1837, is reported to have used 
a kite to obtain the temperature of the upper air in the Arctic regions ; 
and Sir Francis Ronalds, at Kew, in 1847, made experiments with 
kites. 

In 1882 Mr. Douglas Archibald carried on a somewhat elaborate 
series of scientifically conducted experiments with anemometers and 
thermometers carried by kites up to heights of about 2,000 ft. 
With the object of obtaining additional power he used a series of 
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kites flown " tandem," i,e., one above the other, and was, we believe, 
the first to adopt this device. Thus from time to time this com- 
paratively simple and inexpensive apparatus has been tried for 
meteorological work, but we believe it has never been used by any 
of the Government services, although the results obtained would, we 
think, amply justify a more extensive and prolonged series of trials. 

After the lapse of another ten years, for we believe Mr. Archibald's 
observations were the last, we find a fresh series of experiments, 
this time in America, and the authors in an article in the December 
number of the American Meteorological Journal^ speak hopefully of 
the value of the results to be obtained. 

The experiments were made at the Blue Hill Observatory of the 
well-known meteorological enthusiast, Mr. A. Lawrence Rotch, by 
Mr. William A. Eddy, of Bayonne, N.J., who, by means of the 
tandem principle, has sent up kites to altitudes exceeding a mile. 

A modified Eichard thermograph was constructed chiefly of 
aluminium on a hard rubber base, the total weight being only one 
pound eight ounces. 

On August 4th this thermograph was carried up by six kites, 
reaching an altitude above the hill-top of 1,000 ft, and again on 
August 15th, the results obtained being compared with the records 
of Richard thermographs at the Observatory, 640 ft. above sea-level, 
and at the Valley Station two miles N. of the observatory and 50 ft. 
above sea-level. 

Bate of Decrease of Temperature per 100//., August 4:th, 1894. 

Time. 2.22 p.m. 3.41p.m. 3.8 p.m. 8.10 p.m. 4.37 p.m. 5.3 p.m. 5.5 p.m 

Valley to Summit 0*»-41 O^'Sn 0^-34 0*'-39 0**-39 0*»-49 0**-39 
Summit to Kite ... l«-43 1<>01 0«>-90 0^**66 0*»-33 0*>-36 0*50 

August I5th, 1894. 

Time. 1.30 p.m. 1.52 p.m. 3.28 p.m. 3.30 p.m. 4.3 p.m. 4.18 p.m. 4.20 p.m. 

Valley to Summit 0°-80 O^'-TB O^'-iG 0«^-47 0<»-47 0*»-41 0<»-41 
Summit to Kite ... 0®-14 0*»'28 0^36 0®-40 0«»-51 O^'IS 0<^-26 

On August 4th the sky had been clouded during the morning 
with strato-cumulus surmounted by a sheet of alto-stratus, but these 
began to break away about 2 p.m., and after 3.10 p.m. the sun came 
out though the sky continued more than half covered. While the 
kites were in the air the wind was from W. and N.W., with a 
velocity gradually rising from ten miles at the beginning to twenty 
miles at the end of the experiment. The barometer was rising, a 
minimum having occurred during the preceding night. 

On August 16th during the experiment the wind blew steadily 
from the south with a nearly constant velocity of about twenty miles 
an hour. The barometer was falling slowly. The sky was covered 
with alto-cumulus and alto-stratus increasing in density, and it 
became necessary to draw down the kites on account of the approach 
of a thunder-shower. 
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The following are among the results furnished by the kites : — 

*' On July 31st the kites were let up at noon in a sea breeze. 
When the kites had risen about 400 ft. above the hill the topmost 
kite veered round from the west, thus giving the depth of the sea 
breeze as 1,000 ft. above sea level During the afternoon the sea 
breeze steadily increased in depth and veered toward the south." 

** On August 6th, during the prevalence of light winds from the 
west, an effort was being made to elevate the kites which refused to 
remain permanently in the air since the air movement was not 
sufficient to sustain the heavy kites employed. But at 2.20 p.m., 
while a five-foot kite was being maintained at a short distance above 
the hill by means of sundry jerks and pulls, a rather large cumulus 
cloud approached the zenith, and suddenly the kite began to ascend 
almost vertically. Cord was rapidly let out and in a short time 
the kite was flying directly overhead, and continued to rise until all 
the available cord had been let out. It followed the cumulus for a 
short distance beyond the zenith, then rapidly dropped to the earth. 
Mr. £ddy afterward measured the length of cord out and reported 
1,172 ft , which must have been approximately the altitude of the 
kite since the cord hung almost vertically unaer it. This seems to 
furnish striking evidence of the existence of ascending currents 
under the cumulus clouds." 

**The kites also at times gave evidence of great SBrial eddies 
around and above the hill, which swayed the kites from side to side." 

"It is hoped to continue these experiments at the Blue Hill 
Observatory, and if possible reach great altitudes. Mr. S. P. 
Fergusson believes he can construct a meteorograph which will 
record pressure, temperature, wind velocity, and humidity, and not 
be beyond the lifting-power of the kites.'* 



ROYAL METEOROLOGICAL SOCIETY. 

The annual meeting of this Society was held on January 16th, at 
the Institution of Civil Engineers, Mr. R. Inwards, F.R.A.S., 
President, in the chair. 

The report of the Council was read by Mr. P. C. Bayard, and 
showed a successful year, and general activity in the various 
branches of work undertaken by the Society and its Committees. 
Forty-five Fellows were elected during the year, and the number on 
the roll increased, although the Society lost by death two Honorary 
Members and 1 1 Fellows. The balance-sheet shows an excess of 
assets over liabilities of nearly £3,000, in addition to the library and 
instruments, and £1,300 of funds held for special purposes. The 
following are the officers and council for the ensuing year : — 

President^ Mr. R. Inwards ; Vice-Presidents, Dr. Robert Barnes, Mr. 
Peregrine Birch, Dr. C. Theodore Williams, Captain Wilson-Barker ; 
Treasurer^ Mr. H. Perigal ; Secretaries, Mr. F. C. Bayard, Mr. G. J. 
Symons; Foreign Secretary ^ Mr. R. H. Scott; Council^ Messrs. A. 
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Brewin, G. Chatterton, R. H. Curtis, W. H. Dines, W. Ellis, C. 
Harding, Baldwin Latham, Admiral J. P. Maclear, Mr. K Mawley, 
Dr. H, R Mill, Messrs. H. Southall and Sowerby Wallis. 

The President delivered an address entitled " Weather Fallacies," 
being practically a brief history of prophetic weather lore from the 
times of Hesiod, Theophrastus and Aratus to the present day, 
grouped under Saints Day fallacies, sun and moon fallacies, and 
those concerning animals and plants. Almanac makers, weather 
prophets and impostors. Owing to the vastness of the subject the 
paper was necessarily condensed, and no abstract can be given. 

The usual votes of thanks were accorded to the Officers, Council, 
Committees, &c., and to the Institution of Civil Engineers for the 
use of their theatre for the meetings of the Society. 

The annual meeting was preceded by an ordinary meeting, at 
which several new fellows were elected, and a paper was read by 
Mr. Charles Harding on the gale of December 21st-22nd. He said 
that this storm was one of exceptional severity, especially over the 
northern portions of England and Ireland, and in the south of Scot- 
land. It developed energy very quickly and travelled with great ra- 
pidity, the centre of the disturbance traversing the north of Scotland. 
The self-registering anemometers show that the greatest violence of 
the wind occurred at Fleetwood, where the velocity of the wind was 
107 miles in the hour, recorded at nine o'clock on the morning of 
the 22nd, and for four consecutive hours the velocity of the wind 
exceeded 100 miles. This is the greatest force of wind ever regis- 
tered in the British Isles, and the maximum velocity is eleven miles 
an hour in excess of the highest recorded in the '* great storm" of 
November 16th-20th, 1893. At Holyhead the wind in squalls 
attained the hourly velocity of 150 miles between 10 a.m. and 
noon on the 22nd, and at Liverpool the wind travelled 89 miles 
between 10.30 and 11.30 a.m. The strongest force of the wind 
was generally from the north-westward. Exceptionally violent gusts 
of wind were experienced during the gale in nearly all parts of the 
United Kingdom, and at Greenwich a pressure of 28 lbs. on the 
square foot was registered at about 6 a.m. on the 22nd. A precisely 
similar squall was registered a few minutes earlier at Kew, while 
two hours earlier a squall passed over Falmouth, in which the 
changes of wind, barometer, and temperature justify the opinion 
that it was due to this same disturbance, travelling at the rate of 
about 120 miles an hour. The storm was of comparatively short 
duration, but at Fleetwood the velocity of the wind was 85 miles an 
hour, or above, for eleven hours, and the average wind velocity for 
twenty-three hours was 77 miles. Much destruction was wrought 
both on sea and land, and there was a very heavy loss of life. The 
Board of Trade returns received up to January 16th show that 167 
lives wei^ lost at sea on our coasts within the limit of the 
wreck chart, and there was also great loss of life in the North Sea. 
One hundred and ten casualties were posted on the Loss Book at 
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yd'a, mostly due to the gale. The Lifeboate of the Royd 
ijonal Lifeboat Institution were launched forty-three times during 

gale, and they were the means of saving 103 lives and two 
jels. The storm appears to have traversed the Atlantic, and wm 
lated to the south of Bermuda on December 19th. 
n the discussion which followed, Mr. Symons quoted from a 
er addressed to Mr. H. S. Eaton, giving observations of the 
lection of the Blackpool Tower (500 feet in height) obtained by 
asrs. Asbley and Bell, who remained in the room at the top 
ing the gala The masiraum deflection was about 2J inches. 
. Symons also summarised observations of the deposit of suit on 
idow panes and foliage during thfi gale, showing that it was 
arded at Settle, 2i miles from the eea, Sowerby Bridge, 40 miles, 
Iton Abbey (42 miles), Meltham (45 miles), Harrogate (50 miles), 
it Ardsley, Wakefield (57 miles), Bramhope (60 miles), Maaham 
' miles), and Birmingham, 55 miles from the Bristol Channel, and 
irly 100 miles from Cardigan Bay. 

Admiral Maclear remarked that the velocities given by Mr. Harding 
;eed by 50 per cent, hurricane fore* of Beaufort Scale, and yet 

effects of the wind bear no compa ison to what he had himself 
n in hurricanes In the China Sea. 

tfr. Curtis spoke on the bearing of tbe factor used in graduating 
imometers on the results given by Mr. Harding, and explained 
,t the bridled anemometer at Holyhead was graduated by diract 
Kriments made by Mr. Dines on his whirling machine at 
rsham. 
tfr. Harding, in his reply, said that as there was no case in whicl 

anemometer had survived a tropical hurricane, there was i 
ormation as to what the velocity in them really was. 



THE WEATHER OF JANUARY: A RECORD I 

To the Editor fifths Mtteorologiail Magaant. 

5lR,— There have, of course, been colder Jannarys than the Inst, Iwt 
; one, so far as my observiitiona go, in which there has been anthi 
iform dead-level of low temperature from beginning to eni 
ere was not a single d.iy in the whole month which could bo 
led " mild " even for the time of the year. The absolute maxiranin 
the shade, 41'''8, is not only the lowest that I have registered in 
Y January, but in any month of any year covered by my ohserva- 
ns. The nearest approach to such a low maximum, in the 23 je&w 
ring which I have carried on regular observations in the M'-"""! 
itrict, was in January 1&79, when the maximum was 44° 
J nest nearest was in January 1881, when it was 46°'4. 
s only one other instance during the 23 years when the ms 
8 below 50°, viz., in 1891, when it was 49°-2. The moan 
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absolute maxima for the whole period being 52°*3 ; more than 10 
degrees above the highest point reached by the thermometer in 
January 1895. I shall be interested to hear whether so low a 
maximum has been registered by any observer in the Midland 
district either in last January or in any month of any previous year. 

GEORGE T. RYVES, F.RMet.Soc. 

Tean Vicarage,' Stoke-on- Trent, 
February 4th, 1895. 



THE FROST OP FEBRUARY, 1895. 

As the frost still (1 3th) continues, it would be impossible to deal with 
it satisfactorily in this number ; we therefore hold over until next 
month all communications received. Exceptionally low temperatures 
have been recorded in many parts of the kingdom, especially about 
Leicester, where, owing to its central position, the climate approxi- 
mates more nearly to Continental conditions. 

At Camden Square, the frost — considering both intensity and 
duration— is clearly unprecedented since observations commenced 
in 1858 ; from a cursory examination of the Greenwich values, it 
appears to be similar to that of 1855. 



UNUSUAL SNOW CRYSTALS. 

To the. Editor of the Meteorological Magazine, 

Sir, — ^During the i*ecent cold and snowy weather, I have been 
constantly on the look-out for remarkable snow crystsds, but without 
success until this morning, when at 8.30 a.m., with the temp, about 
10°, snow was falling in single crystals, varying considerably in size, 
and many of them exceptionally large. With the same pocket 
scale referred to in my letter of January 6th, 1894, I measured 
about a dozen, and succeeded in finding two even larger than the 
largest recorded in that letter. One measured exactly j^inch, 
and the other a shade under ^4 inch. I have not seen any spherical 
crystals, but found several with an additional limb starting from the 
centre at the usual angle of crystallisation. 

Yours very truly, 

H. SOWERBY WALLIS. 

25, Northwood Road, Highgate, February 1th, 1895. 
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CLIMATOLOOIGAL TABLE FOR THE BEITISH EUPIR8; JULY, 1801 
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TT^'fi. Meui boarly velocity of wind 8'2 mile*. 
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J. F. DOBSOH. 

0°-T aboTB, of dew point 2°'2 above, »nd ninfall 
ragea. Mean hourly velocity of wind 11 '1 miles 
.. . „.. , - -k 2Dd, and 1 '7 on 21at end 22nd ; prevailing direc- 

tion, E.S.E. C. Meldrum, P.£.S. 

Adelaide.— ilei,a temp. 0°'2 above, and rainfall '88in. above, the average of 37 
year*. A very oloudy month, the mean amoant being 1 '5 above the average of 2& 
years. Good raini fell over the agricultural diatricti, mostly in exceu of the average, 

wCtis^'"- "-'^ 



Malta. — Adopted mean tei 
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C. Todd, F.R.S. 



reamotive averages. H. C. fttTMELL, F.R.8. 
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A^iciiand. — Showery and unsettled, but not more so than ia usual in ifuty. Ueaa 
temp, slightly above, rainfall jnst ander, the average. T. F. CacBsnuji. 
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SUPPLEMENTARY TABLE OP RAINFALL, 

JANUARY, 1895. 

[For the Counties, Latitudes, and Longitudes of most of these Stations, 

see Mti. Mag,, Vol. XIV., pp. 10 & 11.] 
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Alconbury 

Wisbech, Bank House.. 

Southend 

Harlow, Sheering 

Colchester, Lexden 

Rendlesham Hall 

Diss 

Swaffham 

Salisbury, Alderbury... 

Bishop^s Cannings 

Bland ford, Whatcombe. 
Asb burton, Holne Vic. . . . 
Okehampton, Oaklands. 

Hartland Abbey 

Lynmouth, Glenthome. 

Probus, Lamellyn 

Wellington, Sunny side.. 
Wincanton, Stowell Rec. 
Clifton, Pembroke Road 

Ross, The Graig 

Wem, Clive Vicarage ... 
Cbeadle, The Heath Ho. 
Worcester, Diglis Look 

Coventnr, Coundon 

Ketton Hall [Stamford] 

Grantham, Stainby 

Homcastle, Buoknall ... 
Worksop, Hodsok Priory 

Neston, Hinderton 

Preston, Haighton 

Broughton-in-Fumess . . 

Ripon, Mickley 

Melmerly, Baldersby ... 
Scarborough, South Cliflf 
Middletoh, Mickleton.. 
Haltwhistle, Unthank.. 

Bamburgh 

Keswick, The Beeches... 

LUnf rechf a Grange 

Llandovery 

Castle Malgwyn 

Builth, Abergwessin Vic 
Rhayader, aantgwiHt,, 



Total 


Div. 


Bain. 




in. 




2-45 


XI. 


8-17 


>> 


2-85 


>> 


4-00 


tt 


2-69 


YM, 


279 


»> 


2-48 


>f 


2-90 


3:m. 


2-74 


f* 


2-49 


xrv. 


2-67 


XV. 


1-66 


♦♦ 


2-09 


XVI. 


1-98 


,y 


^•24 


») 


8-07 


*> 


8-21 


3:vn. 


3 -61 


«t 


8-53 


xvm. 


3-77 


>* 


6-31 


>> 


4-69 


>) 


3-77 


99 


3-80 


«» 


613 


XIX. 


3-94 


>> 


4-11 


f « 


3-93 


XX. 


4-40 


»» 


3-53 


» 


4-82 


»» 


3*32 


»> 


4-12 


>> 


2-70 


>} 


3-62 


>* 


8-18 


XXI. 


3-54 


>> 


3-45 


>> 


1-94 


99 


3-45 


XXII. 


4-69 


>> 


4*10 


>> 


4*98 


*» 


2*39 


XXIII. 


2-43 


>} 


3-28 


>> 


4*65 


>> 


5-25 


>> 


4*68 


99 


• • • 


»> 


7*01 


II 


6-79 


\ 



STATION. 



Lake Vymwy 

Corwen, Rhug 

Carnarvon, Cocksidia ... 

I. of Man, Doufflas 

Stoney kirk, Ardwell Ho. 
New Galloway, Glenlee 
Melrose, Abbey Gate... 
N. Esk Res. [Penicuick] 
Edinburgh, Blacket PI.. 
Glasgow, Queen's Park. 

Inverary, Newtown 

Islay, Gruinart School.. 

Dollar 

Balquhidder, Stronvar.. 

Ballinloig 

Dalnaspidal H.R.S. ... 

ILeith H.R.S 

Forres H.R.S 

Fearn, Lower Pitkerrie. 
Loch Shiel, Glenaladale 
N. Uist. Loch Maddy ... 

Invergarry 

Aviemore H. R. S. 

Loch Ness, Drumnadrochit 

Invershin 

Scourie 

Watten H.R.S. 
Dunmanway,Coolkelure 
Fermoy, Gas Works ... 
Eillarney, Woodlawn ... 

Caher, Duneske 

Ballingarry, Hazelfort... 
Limerick, Kilcornan ... 

Ennis 

Miltown Malbay 

Gorey, Courtown House 

Athlone, Twyford 

Mullingar, Bielvedere... 
Longford, Currygrane... 

"Woodlawn 

Crossmolina, Ennisooe.. 
CoUooney, Markree Obs. 
Ballinamore, Lawderdale 
Lough Sheelin, Arley .. 

Warrenpoint 

Seaforde 

Belfast, Springfield 

Bushmills, Dundarave... 

Stewartstown 

Buncrana 

LoughS willy, Carrablagh 



«•••••••• 



Total 
Kain. 



4*85 
8 35 
2-81 
2*61 
2*66 
2-18 
8 47 
3*76 
1*77 
•58t 
218 
1*30 
2*07 
3*31 
8*76 
3-94 
1*95 
8 14 
2*74 
4-61 
2-92 
1-75 
3*83 
2*46 
19 
86 
76 
61 
91 
11 



2 
2 
2 
5 
2 
5 



4-23 
2-30 



\ 



29 
55 
04 
92 
87 
07 
3*31 
3*87 
06 
77 
29 
50 
57 
3-10 
2-68 
3-27 
8*50 
8*43 



4 
2 
2 
2 
3 



t Snow probably bloim out oi the C8L\i%e, 
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STATIONS. 

[The Tloiimn nmnemlo dei 
dirisLonoillieAanuBlT, 
vluch each alatlDn beJon 



TEMPERATURE. 



S 



XIV. 
XV. 

XVI. Z 

xvi'i. t 

XTIIl 5 

XIX. 
XX. 

xxi. 2 
xxii.5 

xxii'i " 



London (Camdeo Square) . 
Maidstone (HuqIdd Conrt). 

StraChGeLd Tar^ 

Hitohin 

Winslow (Addmgton) 

Bury St. Edmunds (Westley) 

Norwich (Brapdall) 

WermoDth[LangtoBHamng) 

Torqn«y iCwy Oreau) 

Pals pit Tamar [LaancestoDJ.. 

Slrond (Upfield) 

ChnrchSlratlo n(WoolBtaiton J 
Tenbuty (OrletOD) .... 
Leicester (Barkby) .... 

Boston 

Hasley Hall [Tickhill]. 
MancheBler(PlymouthGroTe) 
Wetherbj (Ribston HallJ ... 

Skipton (Arocliffe) 

HulKPearsonPark) 

Newcaatla (Town Moor) 

Borrowdale (Saathwaite) 

Carditf(Ely) 

Hsyarfordwest 

Ab«ryetwitli (Gogerddan) ... 

Lluadudiio 

Cargen [Dura fries] 

Jedburgli (Sannyside) 

ColmonEll 

Lochgi!plie»il(Kilnlorj). 

MalUQuiLish) 

Loch LevenSlaices 

Dundee (Eaatarn Kecropolia) 

Bmeniar 

Aberdeen (Craoford) ... .. 

Stralhconan [Beanlj] 

Glencarron Lodge 

Cawdor [Nairn] 

Diinrobin 

S. Ronaldsay (Roaberry).. 

Darrynaoe Abbey 

Watarford (Brook Lodge) 
O'Brieuabridge (Boas) 
Carlow (Browne's Hill) .. 
Dublin (FilzWiUiam Sqaaref 

Ballinasloe 

CliFJpB (Eylemore) 

Waringstown 

Londonderry (Craggsn Roa.). 
OuittKh lEdenfel) 

i yorioDS. e And 24. 
-i-abom that the Ml wu 



+ 2-35 
4- a-23 

+ 1-32 



+ 2-ao 
+ i-ii 



23-0 1 
21-0 



d&TidV^ eK.iA%,\V fAxuLlS. g A: 
above ):b« ««nea -, — '4l».\^.t■•»•^^*a»V^ 
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METEOROLOGICAL NOTES ON JANUARY, 1895. 

A.BBRKTIATI0V8.— Bar. for Barometer^ Ther. for Thermometer ; Max. for Maximum ; Min. for 
Minimum; T for Thunder ; L for Lightning ; T 8 for Thunderstorm; £ for Rain; H for Hail; 
8 for Snow. 

ENGLAND. 

Strathfield Tusoiss. — At the beginning of the month the temp, was con- 
siderably below the mean with slight falls of S or 8, and this continued during 
the second week, but with rather more sunshine. The end of the month was 
very cold and snowy. Gales on 12th and 23rd. 

Addington. — January opened with a sharp frost, and frost was registered in 
the shade on twenty-four days, very sharp on the 10th, 11th and 12th, and 
again from the 26th to the end. From the 12th until the 18th the bar. was 
very low, particularly on the 13th, 14th and 16th. Dense fog on the 10th ; a 
large flood on the 20th. 

BuBT St. Edmunds. — ^A month of real winter, only six days without frost. 
8 on 17 days, mostly in small quantities. A. blizzard on 31st, with distant 
thunder. 

Norwich, Bbundall. — A very winterly month ; not one mild day, and 8 
recorded on 18 days. Some very rough, coarse weather at times. Mean temp. 
32*^*8, the lowest since 1881, except 1891, which was 0°'4 lower. The ground 
was completely, covered with 8 from December 30th to January 15th, and from 
January 22nd to 31st. T at 4 p.m. on 17th. 

Langton Herring. — ^A bitterly cold month. Mean 9 a.m. temp. 32** '7; 
only two months in the last 23 years have had a lower 9 a.m. mean, January 
1881 29^-9, December 1890 31°-0. On 19 nichts temp, fell to or below 30'*, 
and on the last six niehts to or below 23°. The heavy S on 12th was followed 
by 5 days of very low bar. On the 14th there were two very loud sharp claps of T 
with vivid L. At the end the ground was covered with about 3 mches of 8 ; 
there was very little drift. 

Torquay, Gary Grrbn. — Rainfall '70 in. above, mean temp. 37° "0 or 4**'0 
below, and duration of sunshine 19 hours above, the average ; six sunless days. 

PoLAPiT Tamar. — Wetter than usual and very cold, the mean min. in shade 
being 32^*2, and on ^ass 25'' *1. From the 13th to the 17th inclusive the bar. 
remained below 29 m., an unusual length of time to remain so low and 
remarkable for being free from gales. T on 27th. 

Stroud, Upfield.— 8 drifted much on the 12th and some roads were 
impassible. 

WooLSTASTON. — A Very severe month. 8 fell heavily on 13 days, blocking 
the roads, and the cold was intense. There was a furious gale on the 12th, 
causing huge drifts, in one of which a^woman was lost on 24th and frozen to 
death. No such fall of 8 has occurred since 1865. Mean temp. 30^3. 

Tenbury, Orleton. — The coldest January since 1881. Great gale and 8 
storm on the night of 12th, the depth being about 1 foot, and in drifts from 6 ft. 
to 10 ft. Very wet with floods between 12th and 20th, 3*91 in. of S and 8 
falling in the 9 days. Intense frost set in on 26th and continued to the end of 
the month. 

Leicester, Bareby. — A very cold, winterly, wet and boisterous month. It 
seems to have been colder here than anywhere else in England. Mean max. 
temp. 36^*7, mean min. temp. 22^*4. From 7th to 11th inclusive the min. 
temp, was never above 15°. The Leicester water famine is at an end. (I 
expect the cold weather to continue for some time, at least 10 days. — E. N. 
PocHiN, Feb. 1st, 1895.) 

WALES. 

Haverfordwest. — January commenced with wet weather, and some 8 and 
sleet on the 3rd ; the weather became more wintry on the 5th, with N. E. wind. 
8 fell at night, and heavily next day, followed by keen frost and changeable 
cold weather. On the 11th very stormy, cold weather set in, wind E., rising 
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to a gale at night, with heavy S, the gale and 8 caotinning till 13th. . 
thsw occurred ou 15tb, and cold K, freezing as it fell, on 16th. the i. 
remPiiDing variable till 20th. The remainder was moat nioterl}', with ■ 
deep falU of &. and ^lea on 24th and 25th, and 2Tth and 2Bth. The P 
range was covered with S nearly tho whole month. 

ABEBiiiTWiTH, GoQEBDDAN. — Severe froBt aet in on 26th, with aboDt a, i 
of 3 on that and the two following days. 

SCOTLAND. 

Cakogv. — The mean temp, of the month, 30° 8, is 7' '3 hclow the av 
and the lowest recorded in Jaonary since observationB commenced 35 
since. With the enception of December, 1878, when the mean tamp. was. 

this is the coldest month recorded. The firiit and latter parts of the i; 

were ettremely cold ; from the I.Sth to the 2.Srd was somewhat milder, j| 
mean temp, being 34''6. The rainfall of this period was about an inch, tbeif 
of the fall for the mouth being nearly »U S, which was 6 inches deep on 
N. to E. winds prevailed far 39 days. The duration of sunshiQe waa 
above the average, and there was little fog. 

Jkdbubou, SuNNYstfiE. — The temp, was extremely low throughout, a 
outdoor work was auspHuded. B fell more or leas almost every day, but t 
was little drtftiDg, and the trains arrived at the normal times. 

CoLHON ELL. —Raiu fall 2-94 in. below the average, 1878-94. Mean t_ 
32°'6, 3° 9 below the average. Falls of S were frequent at the beginning ■ 
end of the month, about 2 inches falling on 13th, and 2J inches on 26th. 

Brabkar. — A month to be remembered for iotenaity of frost and 
inceasant B and drifts. All traffic by sleigh only. 

Glencabkon. — A very severe month, with wind, B, and hard frost. 

RoEBKERY,— A very coarse, cold month. Mean temp. 35"*2. 

IRELAND. 

O'BRiRNSunJDGE, R^iiis. — Sharp frost, with light 8 showers inthefiiat <n_ 
a gale from S.E. on lltb, followed by dull and sol d weather up to the 19t^ S 
cold increasing in intensity from that date to the end. 

Dublin. — A very severe month, with much 8 and frost, alternating n 
frequent thaws. The coldest January since 18S1, and as regards raiofr' 
record moolh. The precipitation was chieSy B, sleet, or H, the total b 
more than double the average, and 1-39 In. in eioeas of the fall in Janu 
1877, the next wettest. The mean temp., 35° '4, is Q'-l) below the average.^ 

\VARi:<asTowN. — An unusually severe mouth ; roads blocked in many pi 
on 12tb and 13th. 

Edehfbl. — January, 1895, has been marked by every unpleasant o 

teristic. Polar and easterly winds blew on 29 days, sometimes with the ft 
of a gale, accompanied by light drifting B, with which the ground w 
less covered on every day of the month. Although it froze m< 
keenly on every night but one, and the mean temp, was very low, hut few ^M 
passed without a temporary thaw sotting in for an hour or two. TheU for tf 
month, 2'86in., is almost all melted 8, of which the heaviest fall s' ' 
January,- 1881, took place on the 12th. 
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THE FEOST OF JANUARY AND FEBRUARY, 1895. 

We cannot speak for others, but to us one leason which experience 
IS teaching is that in meteorological phenomena duration is of equal 
importance with intesEity. 

Our recent work in connection with the floods of last winter has 
shown us that it is not merely the extreme height reached which 
has to be considered, but the hours during which the river was in 
flood. 

So with the recent frost, severe as it was, the moat remarkable 
feature seems to have been, not the low temperature reached, but the 
duration of the intense cold. Taking, as one is apt to do, their own 
records as an illustration, the absolute minimum on the Glaisher 
Btand at Camden Square, and by far the lowest reconled there in 
February during the 36 years 1859-95, was T'-Z on February 8th, 
and {with the exceptions of December 25th, 1860, and January 5th, 
1867, when the temperature fell to 6°'7) the lowest recorded in any 
month. 

Concerning the distribution of the intensity of the cold over the 
country generally, Mr. F. Campbell Bayard, LL.M., has undertaken 
to read a paper before the Royal Meteorological Society, and there- 
fore we hare handed over to him the information which we have 
received. We may, however, mention that we have heard of re-adinga 
in Stevenson's screens of —17° at Eraemar, Aberdeen; of —13° 
&t Esthwaite, Lancashire ; of - 8° at Bromley, Kent, and at 
Eetton, Rutland ; and of - 5° at Loughborough. Other low 
readings will he found in the table on page 34. We think that the 
Loughborough record for the following ten days will not be easily 
beaten. 



dth 6tli 7th 8th 



10th 11th 12th 13th 14th Mein 



Mid. 10 8 2—5—4—1 1 4 2 4 

8 a.m. 16 11 12 —4 1 I 24 7 4 9 

H«jc. 30 £8 30 £6 26 29 33 S9 38 30 

6p,iii. 24 IS 18 20 13 25 25 26 26 S3 

This gives for the mean temperature of the ten days IC'S. 

VOL. XXX. B 
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The following are minima at Greenwich below 10", and it will !« 
Doted that 1895 i^ the only year with two such entries, and that 
they are on consecutive days. 

1820, Jan. 15th, Ofl 1845, Feb. 11th, 77 1870, Dec. 26th, 9-8 

1838, Jan. 20th, —4-0 lg60, Dec. 26th, 8-0 1895, Feb. 7tfa, 94 

1841, Jm. ath, 4-0 1867, Jmi. 5th. 6-6 „ „ 8th, 6-9 

Therefore, as regards absolute minimum temperature, 1895 was 

surpassed at Camden Square by I860 and 186T, and at Greenwich 

by 1820, 1838, 1841 and 1867. 

The foUowiDg are mean daily temperatures at Greenwich below 

20":— 



BU, JiD 


lOtb, 


19-6 


1830 


Jan 


18th, 


IS'l 


1841 


Jan. 


7th, 


17 '4 


St5, Jan 


14th, 


16-2 




Feb. 


2nd, 


17-0 






8th, 


12-8 


816, Feb 


8th, 


197 






3rd, 


19 '2 




Fab 


3rd, 


192 




9th, 


136 






6th, 


10-0 


isie 




12th. 


182 


820, j'^ 


Irt. 


19-9 






6th, 


187 


1867 


J^. 


4th, 


13 2 




13th, 


187 




Dec. 


24th, 


18-4 






Uth, 


19-3 




15Ch, 


14-6 






e5th. 


18-0 


IMl 




15th, 


198 


23, ',', 


19th, 


13-4 


1833 


JaD 


12th, 


ia-3 


1890 


D^. 


22nd 


lB-5 


26, „ 


Uth, 


19 '5 






15th. 


62 


1891 


Jan. 


10th, 


18* 




15th, 


18 '4 






19th, 


17-0 


1895 


Feb. 


6th, 


iB-4 




16th, 


18-9 






20th, 


107 






7th, 


18-3 



„ 8th, 18-9 
„ 9th, 18'0 

In this list there are in the 81 years twelve days colder (lower 
mean daily temperature) than any one day in 1895, there are three 
cases of two consecutive days colder than any two consecutive days 
in 1895, and there is one case of three consecutive days each with a 
mean temperature below 20° ; but there is no case of four such days 
until we come to 1895. 

We may teat this question of duration in another form, vi^., as to 
the number of consecutive days on each of which the mean tempera 
ture was below 32°, No period is quoted unless it exceeded 



1814, Jan. lHtto26th, 26 

1823, Jan. 9thto20th, 18 

183S, Jan. 8th to 2lBt, 14 

1855, Fab. 7thto23rd,17 

I860, Dec. 18th to 29th, 12 

1867, Jan. 12th to 22nd, 11 
.As regards mean temperature, there is no ( 
four consecutive days on each on which the 
below 20° ; the nearest approaches are — 
1816 1826 1830 1838 

Feb. 8 



870-1, Dec. 2lBt to Jan. 4th, 15 
881, Jan. 12tbto27th, 16 

890, Deo. loth to 25th, 16 

892-3, Dec. 24th to Jan. 7th, 15 
8B5, Jan. 25th to Feb. 18th, 25 



1 



B equal to 1895 with 
ean temperature was 

1341 1895 



(,197 Jan. 14. 19-5 Feb. 2 17-0 Jan. 12, 16-8 Jan. 7, 17-4 Feb. 6, 19-4 
„ 9, 12 '6 „ 15,18-4 ,, 3,19-2 ,, 15,16 2 „ 8,12-8 „ 7,18-3 
„ 16,18-9 „ 5,19-0 „ 19,17-0 „ 8,18-9 

„ 6, 187 „ 20,107 „ 9,18-0 

It may be thought strange that we have not dwelt upon the 
winter of 1855, January and February of which year much re- 
sembled the corresponding months of 1895. There was a great 
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aimilarity, but 1855 was not nearly soaevereaa 1895. The absolute 
minima in the two Januarys were very similar, but the minimum 
in February, 1855, was 1I°-1 on the 19th, whereas in 1895 it was 
6°9 on the 8th ; and the mean temperature of the coldest four 
consecutive days in 1855 {16th to 19th) was -I^"-! ; in 1895 the 
four days {6th to 9th) hud a mean of only 18°'7. 

Another striking proof of the severity of the 1895 frost is afforded 
by the temperature of the earth. The thermometer with its htilb 
1 foot below the surface was first read at Camden Square on 
January 1st, 1871. Prior to 1895 it was never below 32°, and it 
reached that point in only 1880, when the 9 a.m. readings were — 
January. February. 



29th 30tt> Silt. 


let 2iid 3Td 4th 5th. 


32-0 32-1 32'0 


32-0 32 '0 32-0 32'0 32 '0 


iut in February, 1896, w 


e have— 


10th 11th I2th 13th 


Uth 15th letb nth 18th 19th 


32-0 32-1 31-9 31-8 


31-2 31-1 31-1 310 30-9 31-1 



20th Slat 22nd 23rd 24th 
31-6 31-3 31-9 31-9 32-0 

There are therefore twelve consecutive days every one of which 
was cold beyond precedent since the observations began in 1871. 
This excess is, however, due to two cause* — (I) the duration of the 
low air temperature, (2) the fact that there was very little snow— 
for a layer of snow 6 inches thick keeps the earth several degrees 
warmer than it would he without it. 

Respecting earth temperatures and water pipes, we hope to be able 
to say something next month. 



To t/ie Editor oflhe Mtteorological Magaiane. 
Sir, — In this district the great feature of the frost has been the 
very low depth of water in the wells. Some, never dry before, have 
been dry this year, and others, where there is generally an abundance 
of water, exhausted after a short pumping. The pits and streams 
are now full, but the wells are filling very slowly.- — Yours truly, 
S. W. JONES. 
Salt Vicarage, Stafford, February ISlli, 1895. 

[This strikes us as extremely interesting. Apparently the surface 
of the ground was sealed by frost, and thereby the subsoil water was 
maintained at a constant level, being unable to run out of the soil, as 
the frozen surface prevented the entrance of air to take its place.^ED.] 

To the Editor of the Meteorological Magaaine. 

Sir, — The great frost seems now to have broken up, but it will 
long be remembered. From December 30th to February 27th 
(60 days) the thermometer fell below 32° every night except four, 
which I think is a record. The mean temperature for the month 
was 28''-5, the lowest mean for February during the 23 years in 
which I have kept an account of the weather. The maximum on 
February 6th was only 22°, the lowest maximum I ever recorded. 
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The froBt of 1881 was more severe, viz., — 4°'0(or-— 3''-0), according 
to different thermometera. My figures are from instruments in a 
Stevenson's eoreen at 4 feet from the ground, which I believe to be 
correct. I have tested them recently at freezing point. The rainfall 
for February was only -26 in., including snow. — Yours truly, 

S. KING. 
Elswici Lodgt, Oarataiig, March \at, 1805. 
P.S, — The 4 nights when the temp, was not below 32° were : — 

Juioary 14th 32° I January 19 th 34° 

„ 15th 32" I February 23cd 34" 

Max. temp, in February 41° I Lowest max. iu February 2S° 

Min. „ „ 7" Highest min. „ 36"' 

Mean „ „ 28°'5 | Nighta of froat „ ^^ 

To ihe Editor of the Meteorological Magaane. ^^H 

Sib, — I send you a few particulars of the frost, which to-day seems 
to be at an end. - Yours truly, 

CHARLES L. BROOK. 
Baremood Lodge, March Gth, 1805. 

FROST OF JANUARY — FEBRUARY, 1895. 

(1.) This frost commenced December 27th, 1894, and ended 

March 6th, 1895, a period of 70 days. 
(2.) During this time the minimum temperature on the ground 

was below 32°, except on March 1st, 33°*7, and January 

15th, when it was exactly 32". 
(3.) The minimum temperature in a Stevenson's stand was bdow 

32" on 59 nights out of 70, with a continuous period of 32 

days from January 22nd to February 22Dd inclusive. 
(4.) From December 29th, 1894, to February I9th, 1895 (53 days) 

the maximum temperature in Stevenson's screen did not 

reach 40" (see Mr. Ryves' letter in your February number), 

the highest being 39°'2 on January 18th. 
(5.) The thermometer at one foot below the surface was below the 

freezing point from February llth-23rd (13 days). 
(6.) The ground was frozen to the depth of 17 inches. 
(7.) The ice on a large reservoir attained a maximum tMckneea of 

133 inches. 
The average temperatures for the months January and February 
were : — 

Mbi. Min. Mesn. Grasi Tliu. 

January ai-'-S ... 25''-l ... 29''-7 ... 20''-0 ^_ 



h 



The four coldest months I have n 

1. February, ISal .... 

2. January, 1881 

3. I Janaary, 18B5 

4. ) December, 1890 .... 
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To the Editor of the Meteorological Magazine, 
Sir, — The following may be of interest : — 

Tempebature of Febbuaut. 

Mean of 13 years (1882-M) 39^-4 

Mean of 1895 26<>-9 



Deficiency 12®*5 

Lowest temp, registered Febmary 8th — 

In screen — 3'**0 a record. 

On grass 5°*0 

Mean temp, of 8th — 9^*0 a record. 

Mean temp. Feb. 6th-10th, inclusive ... U*'^ 

Rain fell on 3 days — max., 1st, 'ISin. ; total -17 in. Absolute 
drought, 2nd to 23rd inclusive; partial drought, whole month. 
February is the month in which I generally record minima of 
rainfall : — 

Bain fell on Total. 

1887 10 days -51 in. 

1888 13 „ -44 „ 

1890 9 „ -58 „ 

1891 1 „ -02 „ 

1895 3 „ -17 „ 

Yours faithfully, 

E. J. ROBERTS. 

Pool Quay Vicarage, Welshpool, March Ist, 1895. 



To the Editor of the Meteorological Magazine. 

Sir, — Referring to the absence, as far as I have seen in the profuse 
literature upon the late weather, of any reference to the curious 
variation of minimum temperature indicated by thermometers placed 
at different local elevations, though comparatively close, I append a 
record of such readings here for the week ending 12th February, 
No. 1 Thermometer being placed in the screen. No. 2 on the surface 
of the snow close by, and No. 3 about 200 yards oflF and in a hollow 
of the ground, at a lower elevation of about 50 feet (about 250 ft. 
above sea level) : — 

No. 1. No. 2. No. S. No. 1. No. 2. No. 3. 

«o o . oc o 

" Feb. lOth 17 ... 12 ... —1 

,, 11th 7 ... 4 ... —8 

„ 12th 14 ... 10 ... 5 



Feb. 6th 6 ... 2 ... —12 

„ 7th 13 ... 8 . — 6 

,, 8th 12 ... 6 ... — 8 

„ 9th 16 ... 14 ... 9 



These instruments have Kew certificates, and have lately been 
thoroughly tested. — Yours very truly, 

L. M. BUCHANAN 

(Colonel). 

Edmfel, OTnagh, Tyrone, March 3rd, 1895. 
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RECENT DRY FEBRUARIES. 

To the Editor of the Meteorological Magaadne. 

Sir, — ^The extremely small rainfall of the February just past, 
coming only four years after an absolutely rainless February in 1891; 
led me to take out the average of February for the 10 years 1886-1895 
the result is remarkable, being 1*23 in. only, or about two-thirds of the 
true average, by which I mean an average of 20 years or more. In 
these 10 years, which is the extent of the record of rainfall here, 
there have been five years in which the total of February has been 
less than one inch, viz. : — 



i886 


... O-eSin 


... 1800 


... l'05in. both below the tme 


1887 

1888 


... 0-62 „ 


1802 


... 1*62 „ average. 

1 .Qo about the tnie average 


... V wa* ), ...... 

... 0*93 


1894...... 


1891 

1895 


... 0*00 


... 1880 


'• or slightly under. 
.. 2*34 „ ) both above the true 
... 3*12 „ average. 


... 012 „ 


zr^ 

... 1893 



Thus we have seven, if not eight years, with a deficient rainfall in 
February, and only two years with an excess. Though the gauge 
has been kept here only 10 years, at Muswell Hill, two miles S.E. of 
this place, we have a record for 23 years, 1872-1894 ; the average of 
February for that period is 1*91 in., while the 10 years average Sieve 
(1886-95) is 1*22 in., difl*ering only '01 in. from the average for the 
same period here; thus the 10 years' average is 69 in., or 36 per 
cent, less than the 23 years' average. On examining the preceding 
10 years, 1876-1885, we find the average is 2*61 in., or 0*70 in. 
above the 23 years' average, showing that we may expect that any 
great departure from the true average in one decade will be rectified 
by a corresponding diflference the other way in the following one ; it 
also seems to show that 10 years is not a sufficiently long period to 
take as an average for the month, though it may be so for the year. 
The following are the totals of February at Muswell Hill for the 20 
years, 1876-1895 :— 

10 years, 1886-95. 



10 years, 1876-1886. 

in. 

214 

1*80 

1-64 

3-97 

2-36 

4*03 

1-44 

3-95 

1-52 

3-27 



1876 

1877 
1878 

1879 
1880 
1881 
1882 
1883 
1884 
1885 
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Average ... 2*61 



1886 
1887 
1888 
1889 
1890 
1891 
1892 

1893 
1894 

1895 



in. 
0*65 
0*69 
0*97 
2*25 
116 
0*00 
1*47 
3*05 
1*81 
0*14 



12*18 
Average ... 1*22 
Yours truly, 

J. W. SCOTT. 

Mieray, Etchingham Park, Finchley, Middlesex, March 7th, 1895. 
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SNOW FiiOM A CLOUDLESS SKY. 

To the Editor of the Meteorological Ifagaiint. 

Sir, — On the 6th February, at fl a.m., light snow began to fall, 

sparkling in sunshine from a cloudless sky. Thinking that the snow 

might be hlown off a roof, I went out on the common, clear of 

houses, and made no doubt that the fall was from the sky. 

Gradually it clouded over, and at 10 a.m. was quite overcast, the 

snow continuing as a natural shower for a short time longer. 

J. P. MACLEAR. 
Cranhigli, Surrey, 2lia Fthrvary, 189fi. 



UNUSUAL SNOW CRYSTALS. 

TV Ike Editor of the Meteorologieal Magazine. 
Sir, — On February 14th, between 8 a.m. and 8.30 a.m., snow fell 
in single crystals of large size, the shade temp, at the time being 21° 
or 22°. I devoted half an hour to measuring the largest, and suc- 
ceeded in beating my previous record, the two largest measuring 
— in. and three others i£ in. — Truly yours, 

H. SOWERBY WALLIS. 
25, Northwood Road, Highgale, February 21«, 1895. 



ROYAL METEOROLOGICAL SOCIETY. 

The usual monthly meeting of this Society, was held on Wednes- 
day evening, February 20th, at the Institution of Civil Engineers, 
25, Great George-street, S.W., Mr. R. Inwards, F.R.A.S., President, 
in the chair. 

After the transaction of formal business. Captain Wilson Barker 
exhibited some lantern photographs taken from the ship Worcester 
at Greenliithe, abowing the ice on the Thames, some blocks being 
10 ft. thick. It was necessary to rig up rocket apparatus to main- 
tain communication with the shore, as it was impossible during the 
greater part of each day for boats to navigate the water. Mr. W. 
Marriott also had taken photographs from Westminster bridge, which 
showed the water completely covered with ice. 

Mr. E. Mawley presented his report on the phenological observa- 
tions for 1894. Between the third week in March and the third 
week in May, plants generally came into blossom in advance of their 
usual time, and towards the end of April the dates of first flowering 
differed but little from those recorded at the same period in the very 
forward spring of 1893. The cuckoo was heard even earlier than in 
the previous year. The year 1894 was a very productive one, and 
both the hay and com crops proved unusually heavy, but much of 
the latter was harvested under very trying conditions as regards 
weather. The frosts of May 21st and 22nd entirely destroyed the 
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previous prospect of a glorious fruit aeason. ludeed, the only really 
good crop was that of pears, which were Bingulaiiy abundant through- 
out nearly the whole of England. 

The paper was illustrated by a diagram showing the mean dates 
of flowering of certain plants in 1894, in different parts of the British 
Isles, compared with the average. 

Dr. Buchan spoke of the great value of the records, and mentioned 
that in 1894 Shetland was the earliest district of the British Isles 
in which grain ripened, the harvest having been the earliest ever 
known. The damage done by the May frost was extremely irregular ; 
he believed that a very few days difference in the state of the blossom 
greatly affected the result. 

Mr, Symons appreciated the manner in which Mr. Mawley 
marshalled his statistics, and thought that the table of averages 
proved the excellence of the observations. The President and Mr. 
Bayard also took ])art in the discussion. Admiral Maclear said that 
many gardeners attributed the damage in the May frost to the sun 
shining on the vegetation before it thawed, and considered that 
watering would have mitigated the injury, instancing the parallel 
case of rapidly thawing a frost-bitten member in man. 

Mr. Mawley in replying considered that variations of soil were of 
great importance in frost in winter, but not ia spring frosts ; that 
there was no doubt as to the efBcacy of slowly thawing, and that it 
was a recognised practice with roaarians in case of frost to syringe 
their roses before sunrise. Blossom once fertilized was much less 
susceptible to injury. 

Mr. W. Marriott gave an account of the thunderstorm and squall 
which burst over London suddenly on the morning of January 23rd. 
He considers that this storm passed across England in a south 
south-easterly direction at the rate of about 47 miles an hour, 
being over Northumberland at i a.m., and reaching the English 
Channel by 11 a.m. Thunder was first heard in the vicinity of 
Leeds, and accompanied the storm in its progress across the country. 
One of the most remarkable features of the storm was the sudden 
increase in the force of the wind; for in London it rose almost at 
one bound from nearly a calm to a velocity of 36 miles an hour. 
This sudden increase of wind caused considerable damage, and at 
Eramley, near Guildford, twenty-eight trees were blown down along 
a track 1860 yards in length. 

Dr. Preller spoke of the growing importance of records of atmos- 
pheric discharges in connection wiUi the increased commercial use of 
electricity, and said thnt he knew of no country in which records 
were kept in such a form as to be of use to the electrician. He 
believed that thunderstorms showed a maximum frequency in the 
areas of maximum magnetic force mapped out by Prof. Riicker. 

Mr. Bayard asked if in winter, thunderstorms similar to that 
described the path of the storm bore a constant relation to the 
position of the areas of low pressure. 
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Dr. Buchan spoke of the neamesB of the lightning, and referred to 
the great darkness in spite of the absence of fog ; he attributed the 
darkness to two currents of air diB'ering greatly in temperature and 
humidity. With reference to the relation to cyclones the secondary 
was always on the right of the primary, and the thunderstorm was 
connected with the secondary, 

Mr. Symona said that he believed that injury by lightning was 
very frequent in Northamptonahii'e, and that Devon and Cornwall 
were comparatively exempt from injury. He was inclined to think 
that the character of the soil played some part in inducing areas of 
thunderstorm injury. The short time-interval between the lightning 
and thunder appeared to be a feature of the storm under discussion. 

Mr. H, S. Eaton saw the storm approaching, and noticed the 
cumuIo-stratuB which is so good an indication of an approaching 
thunderstorm. 

Mr. Sowerby Wallis said that nearly everyone who described this 
storm spoke of the nearness of the lightning, and it appeared that 
lightning was not seen or thunder heard at distances much exceeding 
a mile ; he thought that the two strata of air of very different 
temperature and humidity mentioned by Dr. Buchan as the cause of 
the darkness would account for this also. 

Mr. W. Marriott said that winter thunderstorms travel with the 
■wind, and are therefore controlled by the position of the cyclone, 
that under discussion being clearly of the tornado type. Summer 
thunderstorms generally travel along the lowest ground. 

Mr. A. B. MacDowali's paper on " Some gradual weather changes 
in certain months at Greenwich and Geneva," was read by the 
Secretary. 



BAROMETRIC UNDULATIONS. 

To tlie Editor of the Meteorologkal Magazme, 

Sir,— Barometric undulations such as those represented by Mr. 
Backhouse on p. 179, are of very frequent occurence at the Blue Hill 
Meteorological Observatory, and occur both during quiet and windy 
weather. Marked examples are reproduced, and described in the 
" Results of the Meteorological Observations made at the Blue Hill 
Meieorological Observatory, Mass,. U.S.A., in the year 1886," and in 
the " Observations made at the Blue Hill Meteorological Observatory, 
Mass,, U.S.A., in the year 1887;— Annals of the Astronomical 
ObservatoT of Harvard College, Vol XX, Part I." A detailed 
discussion of these undulations is made in the volume of Blue Hill 
Observations for 1893, — " Annals of the Astronomical Observatory 
of Harvard College Vol. XL. Part HI" pp 195 to 202. The con- 
clusion arrived at there is that the observations fully sustain 
Helmholtz's conclusion that the barometric undulations are the result 
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of real gigantic waves in the atmosphere like the 'waves in the ocean 
which are brought about hy friction between atmospheric strata of 
different denaities moving in different directions and with different 
velocities. These atmospheric waves are of all sizes, from the 
minutest ripple to the gigantic billows which affect the barometer, 
and have a very much greater influence in determining the conditions 
of the sky and weather than has heretofore been supposed. The 
parallel rows of clouds, the cloud furrows and atriations, the rhythmic 
clearing and clouding at short intervals sometimes observed are all 
indications of the frequent existence of these waves. Their influence 
is felt in the precipitation, in the wind, and in the temperature 
oscillationB of short periods, all of which at times show undoubted 
wave-like fluctuations. 

In New England the barometric waves were all found to move 
from west to east, which is probably the general direction of motion 
of these waves north of the tropica, because the upper currents, 
which drive across and kick up waves in the lower currents, usually 
move from the west, 

H. HELM CLAYTON. 
Blue Hilt Metairological ObaenxUmy, Ftbruary 7lh, 1895. 



[Mr. Clayton has conferred a benefit upon our readers by referring' 
them to his paper upon the subject in the publication quoted. It 
seems to us that be has dealt chiefly with storm phenomena, for out 
of 78 occurrences on only one was the velocity of the ivind below 
ten miles an hour. We had not previously read the explanation by 
Von Helmholtz, and it is not for us to question the dicla of so great 
a man, however difficult we may find it to understand them. We 
have been favoured with the tracing of the barograph at Skelwitk 
Fold, Ambleside, for the same calm day, so reproduce the block with 
the extra curve, drawn however (for the sake of cleameBS) half-an- 
inch too low.] 
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The Climatology and Physical Features of Maryland. First Biennial 
Eeport of the Maryland State Weather Service, for the years 
1892 and 1893. Baltimore : 1894. Koyal 8vo, HO pages, six 
plates. 
This well-printed modern American book is peculiar in several 
respects. It is an unusual sine — a full page measuring 7-20 in. by 
466 in. — but it has no signatures. Have our American friends 
discovered that they are supertiuities ? Then it has no publisher, 
unless we are to infer from its second title that it is issued from the 
Weather Service Office, in the Johns Hopkias University in Balti- 
more. We infer from the reports of the Director and of the Treasurer 
that the volume is not intended for sale but for free distribution as 
one means of " setting forth the advantages of the State from a 
climatic standpoint" We see further that no portion of the appro- 
priation of two thousand dollars (say £400) granted by the State is 
to be paid for editorial work, and that there is a heading in small 
type, "U.S. Department of Agriculture, Weather Bureau." So we 
take it that the volume is really a local record of Maryland Weather 
prepared at the joint cost of the Weather Bureau and of the State of 
Maryland. 

We have had to investigate this, because while we in no way 
whatever impugn the absolute impartiality of the writers of this 
report, we have had painful experience of the weakness of human 
nature when persons interested have written accounts of the locali- 
ties in which they reside, A piimphlet which we recently received 
but have not noticed has shown us that this evil has followed civili- 
zation across the Atlantic, and we trust that Prof. Harrington will 
be on guard against its finding any home in the publications of 
his Bureau. Confidence once destroyed can never be repaired. 

The first three chapters, devoted respectively to Topography, 
Geology, and Agriculture, seem to us good and practical. But we 
cannot say much for the one devoted to Climate. There are ex- 
tremely pretty maps, and there are sundry tables, like those on 
pages 67 and 58, which look as if they represented the result of 
long and well organised work, but when closely examined it 
seems (though we hope that it is not really so) as if all these maps and 
tables, and the generalizations made with much positiveneas, rest on 
the observations made during the year 1892 and part of 1893. There 
are, on pages 65 and 66, two lines of figures exempt from this criti- 
cism, but as far as we can see there are no others. 

Isotherms and hyetographic shading based npon less than two 
years observations may look pretty, but they are not worthy of 
being printed, not worthy of being criticized, not worthy of the 
country which has giren to Meteorology Loomis and Ferrel. 
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CUMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, ADGUST, 18W. 
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Remarks. 

Malta. — Adopted mean temp 77'''4, 1°'0 below the averogo. Mean hourly 
velocity oE wiud 7 9 miles Sea temp, ranged between TS" "5 and 79° "5. Lightning 
Been on 26th and 27tb J. F. Dobsos. 

MaiiritiuB. — Mean temp of air 0°'4 above, of dew point l°'l above, and rainfall 
"07 in. below, their respective averages. Mean hourly velocity of wind 13'4 miles 
or 11 above average prevailmg direction, E.3.B. C. Meldkuh, F.R.3. 

Adelaide, — Mean temp U'''2 above average. Over the Southern parts of the 
Cotoo; good raioa fell, exceeding the average at most etatioua, aod the Northern areas, 
where it haa been ao dry since the beginning of the year, duriug the latter [art of the 
month received moderate and welcome rains. C. Todd, F.R.S. 

Sydiw.y, — Temp. O"*! below, and rainfall 1'78 in. below, their respaotivu averages. 
H, C. RnssBLL, F.R.S. 

Wellhii/ion. — ThB first half of the month was generally showery, with moderate 
winds from S.E. and N.W. ; then fine up to the 27th, bnt strong N.W. winds on 24th, 
26th, 27th and 28th ; showery for the remainder of the month. Thunder on 29th ; 
fog on lat and 2nd ; hail on 4th ; brilliant aurora on SOlh. Mean temp. 1°'3 above, 
and rainfall '41 in. above, the average. K. B. 60KB. 

AlKkland. — Stormy, showery and unpleasant through the greater part of the month. 
Mean temp, slightly below the average ; rainfall largely in axcesa, being 1 '58 in. above 
the average. T. F. Cuebsbhak. 

Jamaica. —Mean bonrly velocity of wind 3'S miles. Kingston rainfall about 
one-fourth, Island rainfall about one-half, of the average. Lunar rainbow seen at 
Kingston on 18th. R. Joh.vstovk. 

Tkinidad.— Rainfall l'74in. above the average of 30 years. J. H. Hart. 
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SUPPLEMENTARY TABLE OF RAINFALL, 
FEBRUARY, 1895. 
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Waringstown 

Londonderry (Creggau Ees.). 

\ Omagh (Edenfel) I 

3,6,23. SAud28, eAnd26,23. d Aii4 13,18. e 
-f-Sbowa that the fall was aboTe ttie RiBtafte ■, 
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METEOROLOGICAL NOTES ON FEBRUARY, 1895. 

Minunum; T "(ur Tbunder ; L (or Liibtning ; T a for ThnnOeralorm ; aforBain; dlotkuU; 
KNGLAND. 

Strathfield TuBfliKS. — The driest and coldest February ever recorded at thia 
atation. All growth at an utter standatilt, and no inaects or birde moving. 

HlTCHlN.— Mean teni[». Sti^'S. The loweat ever recorded here dnring 45 
yeara ; 2T'''0 has been twice recorded. 

BlTKT St, Eohunus. — This month aod February 1886, which are both alike, 
have the smallBBt raiDfall in Febrnary since observations Brst commeoced in 
1857. This is also the coldest month : the rain, of the exposed ther. (1 foot above 
gronud) not having been once above 30°, If it had not been for the heavy 
snow of January, aod very little wind, ranch more damage would have been 
done to vegetation, which is not so much hurt as in 18B0. 

NoBWinH, Bbundall. — A severely cold month ; mean of max. and min, 
temp. 30°-3; which is only O"'! warmer than Decembr 1891). S on the ground 
on 25 days ; in fact, with 8 days exception, the earth was continuously covered 
with a white mantle from December 30th to February 28th, a period of 61 days. 
The mean of the shade max. and. min. for the week ending 12th was 22''4. 
22° 'i. 

LANGTOff Herring. — On one day only did any B fall this month, which has 
broken many records. It has been by far the coldest month since observationa 
began in IST2 ; the mean temp, at » a.m. (26°-9) being as much as 12° '3 below the 
average for Febrnary. Compared with the next coldest month in 23 years, viz., 
January 1881, and with the average for February for the 23 years we have :— 






30= -0 



Febraary, 1895 ... 27' 
January, 1881 ... 29' 

February average ... 39'- j ... ao-u ... **-» 
Frost occurred on every night but one, 21st— 22nd, when temp, was 34°. It 
was frseiing on 22 days at 9 a.m. The highest temp, at 9 a.m. was 37' ; in 
23 years it bad not been lower in February than 45'' ; highest max. 4^° ; 
previous lowest max. in February, 48= la 1873. 

ToRijcay, Caky Ob ken. —Rainfall 2-73 in., and wet days 14, below the 
average ; mean temp. SS"'!, or 9''-0 below the average. Amount of aunahine, 
S3 b. 55 min., being 1 h. 25 min. above the average ; 5 sunless days. 

POLAPIT Tah AH. — Exceptionally small rainfall. Escept June ISS7, this has 
been the driest month since Jaoaary 1881, before which date there is no record 
here. The wind for 2a days was more or less from the E., bat there was 
more than the average amount of sunshine. A very cold month ; the mean 
min. on the grass being QC^'S, and mean min. in the shade, 24°'l. 

Wooi,8TAsroN.— The frost continued with great severity till the 23rd, when 
there was a partial thaw for two days ; the frost then returned, though with 
lass severity than before. Several undoubted readings of the ther, below zero 
were recorded in the neighbourhood on the 8tb. Mean temp, of the month, 
28°-3. The mortality amongst the wild birds has been very great. 

Tbnbury, Orlbton. — The coideat month ever recorded here ; the mean 
temp., 24°'l, being nearly 2''"5 below that of January 1881, and nearly 15''-5 
below the average temp, of February. The min. on the 6th, — 0''*3 in the 
screen, and —5°0 on the grass^is the lowest on record, and the ther. on the 
grass fell below zero on 4 nights, while on 11 days the temp, did not reach 
32°. 8 and E fell on only two days, and the total fall is, with two exceptioua 
{Sep. IS65and Feb. 1891), the smallest recorded in any month for 64 years. 
The rivers were frozen over about the 8th and continued so until the 25tb, 
when the ice broke up. Until the 6th of this month, the lowest temp, recorded 
here was 0°'0 in screen and — 2°-0 on grass, in January 1865. 

Lbicester, BABKBr, — V^ery cold, as the following min. readings show 
4th. 4° 7th, —10° 10th, 23° 13th, 0° 16th, 7° 
5th, 0° 8th, — 4° nth, 0° 14th, 10° 17th, 6" 
6th, —4" 9th, — 2° 12th, 1° 15th, 23* — 




J 
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VMANCHe-STER, Pltuohth Grove.— Not ouly the coldest Febraary, bnfcd 
coMeat month experieticed smce obserTationB CDmmeaced S9 yesra ago. 
the driest month. Me&o temp. 29°'3, Fog on six diLys. 
WALES. 



HAVgBFORRWEST.— The driest Febrnary daring the last 50 



hapsthe coldest. The ic 



iny ponds varied fro 






I 12 to 18 inches ii 



L 



II reaches of the river Cleddsu f , 

navigation was impeded. On 8 oights the sliade temp^ (ell to between 1' 
20°. and on 14 nights to between 20" and 25". The only February to co 
with it was 1S55, when, on the 10th, the shade temp, fell to 8", and then 
11 nights with the min. ranging from 3" to 20". 
SCOTLAND. 
JkdbdrqH, Sonntsibr. — The temp, of the month was very low, m 
than it has been since I860. There was much sunahinB during the da,, 
the nights were very oold. All oatdoor work was suspended ; gaa and ii 
pipes generally were frozen, and birds suffered much. 

CoLMOSBLL.— On 6th and 7th a, violent storm of 8 occurred, lasting fi 
hoars, the average depth is estimated at about 2 feet ; but the ground ii 
in places, and the drifts varied up to 15 feet. Rainfall half the a 
Mean temp. 2S° '9, 9°'3 below the average. The lowest minimum pre 
recorded was 6° in 1888. 

Bhabuak. — By far the most severe month on record ; the min. beinj 
zero on the following nights ; — 

7th, — l''-5 9th. -^WO nth, — IT^O 17th, -9"-0 19th, ~ 
8th. — 12"-0 lOth, —WO 13th, — T^'S 18th, — 7'''5 20th, - 
GlkNcARKON.— B and frost up to the 20th, when a thaw set in. 
BoEBEBRV. — A very cold month ; the coldest recorded ; mean temp. 33°^ 

IRELAND. 
Dabrvnane Abbey.— The first few dava wore very cold with S. 
which backed to S,W. on the 6th, when, about 13 p.m., 8 began and c 
all night, covering the ground to a depth of about 13 inches. On the b 
grounds and in exposed plaices the drifts were very heavy, and alt postal o( 
munication was stopped till the lOth. Wet 8 and sleet fell on Sth, and jl 
10th, 13th and I4tb. The rest of the month was very flue but rather oold. 
Watekfoko, Brook Lodge.— A very cold month ; prevailing wind aaahR 
The wind was S. on the 6th when heavy 8 fell, and the drifU after the bliH 
on the 10th had not melted at the close. Thrushea were singing at the c' 
O'BHHtNttBBiDQE, Ross— The actual R falling was only -09 in., the h 
of the total being melted snow. Since the memorable year, 1855, tl 
been nothing to compare with the frost and polar wind of this month, i 
tion and intensity. B began to fall in the afternooo of 6th and, Usti 
two hours, effectually blocked the country for a week after. 

Dublin. — The coldest February that ia since 1835. The mean temp. ( 
was 8^-6 below the average, lO"'? below that of Febniary 1894, and 1"-* 
that of January 1895. There was an overwhelming prevalenceof strong E 
IS.E. winds. The rainfall was scanty and consisted priocipally of S -- 
Absolute draught held from the 7th to the 20th inclusive. Fogs on six dayi 
Clifden, Kvlbmorb.— On the 9th a snow blizzard raged all day, such a> 
not been known in the West for many years. 

WAKisaarowM. — Continuous frost, 8 covering the ground all the month, 
the moroing of the 7th the min. temp, was —1°, a reading only equalled a 
since observations began in 1860 ; though zero was touched on Jan 7th, ' — 
EdenfEl.— The month was remarkable here, as elsewhere, for its i.__ 
and protracted severity. Both in January 1S6T, aud in January ISSl, i 
lower temperatures were reached in the screen, but in thoae years there w*_ 
8Qch persistence of low temperature even in January, nor can 1 find any Febra 
record at all approaching that of this year. 
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THE FROST — EARTH TEMPERATURES AND 

WATER PIPES. 

When we concluded the article on page 23 of our last number 
with the words, " Respecting earth temperatures and water pipes we 
hope to be able to say something next mouth," we little thought 
what was before ua. 

For years past, certainly for more than half a century, there has 
been & gradually increaaing number of stations giving daily records 
of the temperature of the soil at different depihs. 

Now that over a large portion of England (not in London only 
as Londoners seem to imagine), there have been thousands of water 

Eipes burst by the expansion of the contained water in freezing, we 
oped that tlie records of these thermometers would supply ample 
details. The Royal Meteorological Sockly kindly allowed us to copy 
the records sent to it, and we have incorporated in some others, 
but the result is that the records of the thermometers and the 
facts as to the water pipes seem to be at variance, and to show 
that the thermometers are wrong — a very disheartening fact (if it 
IB a fact) for those who, like ourselves, have been recording them 
for a quarter of a century. 

Of course, an inference like this must be supported, and should 
not be mentioned without some reasons being given. And first of 
all, it may be convenient to inform those who have not previously 
considered the subject, that the yearly mean temperature of the soil 
down to say 10 ft. does not vary much, and also that at 10 ft. the 
difference between the summer and winter is trifling, but the nearer 
we come to the surface the greater is the influence of season. 

From a paper read before the Royal Botanic Society in 1877, and 
based upon tri-daiiy observations for six years (187 176), we take the 
following facts. 

These values are reproduced in the following diagram, which, we 
trust, is self-explanatory :— 



I 
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At > depth of 3 iachsa 



,. * 



37-0 




Therefore, these obsen-ations, showed no case of b. frost penetrat- 
iDg two feet, and only one case of its just reaching one foot. 

We may now turn to the figures for 1S95, and in the first place 
we will deal only with records obtaioed at a depth of one foot, be- 
cause those observations are the most numerous. We did intend to 
give the observations in extenso, but the following abstract shows so 
steady a relation between the mean and the absolute minimum, that 
we see no necessity for printing two pages of figures when the facts 
can be brought out more prominently by an abstract. 

In the table on page 39 we give for February, 1896, the mean 
temperature at the depth of one foot, and the lowest temperature 
at that depth at nearly twenty stations. 

We have already seen that the deeper the thermometer is buried 
the less wiU itfeel the frost The following table shows that at 1 foot 
frost occurred at only 10 stations out of 18, and our previous table 
and diagram show that the minima are higher (or each foot of depth 
— and, as far as we can see, the logical sequence of this is that the 
observations show that at no station could frost have occurred at 
a depth of 2 ft. 6 in. 

And this conclusion (we do not say that we believe it), can be suji- 
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ported by some other recorda. We are not aware of any observations 
at the depth of 2ft 6 in., but there are a few at 2 ft. and at 4 ft. 



Earth Temperatmes all foot in February, 


1895. 




8r*i,oi.. 


OOUKTT. 




MMu.„». 


Um, belon 
Mew. 


Lowestoft 


Suffolk 


29°0 
30-8 
31-9 

31 9 

32 2 
32 2 
K!-3 

32 6 

327 
32-7 
329 
32-9 

33 O 

:t3 

33-4 
33 8 
34-0 


28 '2 
28-2 
30-4 
30-8 
31-0 
31-0 
30 ■» 
317 
3-2'(i 
317 
32-0 
32-1 
31 '9 
32-0 
32-2 
32-8 
33-0 
33-4 


o's 












Bolton 


Someraat 


1-2 






H«restock. Wiooheitor 


HampsbiPB 

Nottf. 

Dbtoh 


0-6 
























York, N.R. 

































111 the Eibove table the stations are grouped in the order of their 
mean temperature, and some results are I'einarkahle. The coldest 
station, Loweitoft 29'''0, is within a short walk of the hottest but one, 
Somerleyton 3:i''-8. We believe that the thermometers at both 
Btations have been voritted, but thiok that reverihcatiun is desirable. 
There is, however, one important factor respecting underground 
thermometers, concerning which sufficient preciGioii has not been 
enforced. We have seen no printed rule as to whether the ground 
in which they are sunk is or is not to be always open to the sun 
when it shines. Unfortunately, we did not bisfjin observations on 
this point ourselves until the frost was nearly over, but we have had 
two thermometers each 1 foot deep, and within 100 feet horizontally, 
the one reading 1'''2 above the other. We do not suggest that all 
or any of the above minima require lowering by 1 " 2, we merely say 
that in winter the sun has enough power, when it shines, to make 
one patch of ground, at 1 foot below the surface, f^ warmer than 
another. 

There are many other features in the table which need explana- 
tion, such as why the absolute minimum at Wallini;ton was nearly 
■2" below Norwood, and why that at Regent's Park was nearly 3" 
below Camden Square. 

In the following table we give all the minima at 1 ft., 2 ft., and 
4 ft,, at all stations arranged in our usual sequence, nnd in the last 
three columns some figures, to which no further weight must be 
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attached than this ; that according to the information at present 


available, they repreaent what appears to have been the temperaturi! 


at the respective deptha, if the several thermometers may be regarded 


as accurate. 




1 Observed Minima. 


o..^^ ■ 








EntinmUid Uinima at ^^M 


Ift 


Sft. 


4n_ 


1ft. l(t.6in.^ 2H. 


lltKu. 


Middleaei 


Camden Sq 

Roy. Eot.Soo... 


30-9 


" 


37a 


30-9 32-7 


34-1 


35-1 




28 '2 


341) 


34-8 


28-2 31-0 


34-0 


33-4 


Surrey 


Wallington 

W. Norwood .. 


304 
321 






30-4 


32-2 
33-fl 


35-3 


34-6 
36-3 


Kent '.'.'.'.'. 


Tnnbridge Wells 


31-9 






3ri! 


33-7 


351 


361 




Margate" 


32-6 


35^ 


40'b 


32-6 


344 


368 


37-3 


Hampshire 


BareWk 


31-7 


34-2 


3B'4 


31-7 


33'4 


34-2 


358 


Herla 




32-0 






32-0 


33-8 


35-2 


36-3 


Suffolk .. 




28-2 
33-0 


3ifl 


37-4 


28-2 
33-0 


30-0 
34 '8 


31-8 
3«'2 


33-3 
37-2 


Somerleyton ., 


Do'raet 




30-8 






30-8 


32 6 


34-0 


3S-0 


Devon 


Tavistock 


334 






33 4 


.36-2 


306 


37 '6 




Rousdon 


31-7 


35'5 


3S'1T 


31-7 


33-8 


35-5 


36-2 


Sonierset.. 


Stowell 


ai-0 






31 


32-8 


34-2 


35-2 


Nottfl 


Southwell 


32-0 
32-2 






32 2 


33-8 
34-0 


35-2 
3d-4 


36-2 
36-4 


Hodsock 


Lancashire 




310 


33-2 


35''6 

36-8 


31-0 
30 'd 


319 

32 '3 


33-2 

33-7 


34-3 

347 


Blackpool!!!!!!'! 


York N.R." 


Rounton 320 






32-0 




35-2 


36i! 


From thiB we see that, according to the thermomotera, — ^^M 


Frost penetrated to 1 ft. at 1 1 stations. ^^H 


1ft. 6in. 3 ^H 


2ft. 1 station. ^^H 


2ft 6in. no station. ^^H 


The fact that ice formed in many pipes buried 2ft. Gins, ia, we be- 


lieve, indisputable, indeed, we have statements of its being found at 


depths exceeding 3 ft., but space will not allow us to enter into 


details this month, nor to point out what may be the esplanation of 


the appar 


ot discordance. 




Erraium 


—Mr. von V. Searle has pointed out 


that the table at the topot 


p. 22 is not Gomplete ; we were aware of it when we wrote "The following"are 


mimma," instead of writing "The tollowing are oK (fie mimma," but had for- 


cotten it when we wrote the conoludinE words of the sentenoo. We do not 
think that lower readings are omitted, but that in some years there ware other 


days with min. below 10°-this is certainly the oase with Jan. 7tb, 1841, 


on whiobitfeU to9'''S; and on Jan. 4th, iSCT, wlien it fell to?"'? ; therefore, 




minima below 10°. 
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THE GREAT GALE IN THE MIDLANDS ON MAKCH 24th. 

There can be no question as to this having been locally, one of the 
heaviest galea for many years. We have not apace to report fnlly, 
hut reproduce two typical descriptions, and a few others will be 
found in the " Notes on the Month " on p. 51. 

To the Editor of the Meletnhgkal MagaaiK. 

SiK,— On Sunday, March 24th. at 9 a.m., the wind was S.S.W., 
force 5 ; then it increased, and niuat have been blowing 6, 7, or 
perhaps 8 towards noon, with small showers, and a smart one about 
U.30 p.m. At 1 p.m. the wind was about force 8 from S.W., but it 
was not till 1.30 p.m. that I became alarmed. Direction was then 
W.S.W., and sky quite as much blue as cloudy. The wind was so 
furious, with distinct blasts of greater force, that I went to a window 
which commands a vieiv of the main gable of the house, where 
slates had gone in the gale of Fehmary 11th, 1894. It was clear 
that they would go again. They trembled and shivered ; one edge- 
slate slipped down, was caught by the wind, hurled over the house, 
and smashed on a door-step on the other side. One by one others went 
away, and at 3 so many were (lapping and quivering that I had great 
fears for the roof itself. At 3.10 damage to the slates ceased, nU 
by a change in the direction of the wind, but by abatement of its 
force. Meantime the cross above the weathercock on the church 
spire (copper, and 2 feet long) had been torn away by the wind, and 
the rod of the weathercock was shaking terribly. Some said they 
saw the stone-work of the spire move. This / could not see, nor can 
I see any sign of cracking since. 

When it was safe to go out, I found that the village street was full 
of thatch. Every house with thatch was showing a hole somewhere. 
Chimney-pota, ridge-tiles, and slates had gone more or less from 
every house ; but the destruction to the trees was the worst. Just 
outside my garden five large elms were lying side by side, torn up 
by the roots. This I fancy was done hy one blast between 1.50 
and 2, for exactly in the direction towards which these pointed, which 
was a few yards to the south of my vicarage, three solid chimney- 
pots had been carried away from a very substantial farmhouse, and, 
still in the same straight line, close to another farmhouse, seven 
large trees lay together (poplars, a Scotch fir, a larch, and a kind of 
ash), and further on, still in the same line, lay two large elms, torn 
up by the roots also. I have counted 19 large trees down within a 
very short half-mile of my house, not counting broken limbs of trees, 
and I am by no means sure that I have seen all 

The damage to thatch, tiles, &c, may supply a good measure of 
the force of the wind as compared with that of other gales ; but the 
tearing up of the trees I judge to be due in great part to the late 
froat. The seven great elms torn up by the roots, already mentioned, 
were in low-lying hollows, where frost had gone deepest, and where 
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the grouod has since been unusually loose for about two feet from 
the surface. On bi^iier ground the roots had held for tbe most part 
(not always), and the tree stems had snapped near tbe ground, or 
some way up. 

But whether to trees or to buildings, no gale since I have been 
here has done damage in any way comparable to this, and no QDe 
pretends to remember anything approaching to it, I wish I had bad 
any means of calculating the angle to which a fir tree opposite my 
study window bfnt without breaking ! 

By 3 p.m. the wind had much abated ; by 4 it had ceased to beat 
all remarkable, and by sunset was not more than a fresh breeze. 
There was much lightning about 8 p.m. in N.W. 

The hurricane may be said to have lasted from 1.30 to 2.15, and 
the very worst of it from 1.50 to 2. Ths extreme force might 
certainly be put as high as 11, perhaps even at 12. Had tbe 
extreme fury continued for an hour, there is no knowing how tbe 
house roofs would have stayed on. — Yours very truly, 



H. A. BO" 



EaHon UauduU fiearage, yorlhampton. 



<YSH 




To the Editor of Ike MelecrroUigical Magasinc. 

Sir, — The compnratively scanty accounts in the London papers of 
Sunday's storm lead me to suppose that the intensity in the metro- 
polis was very muuli inferior to that experienced in this county, 
where it ia stated that, as far as the disastrous results are concerned, 
nothing like it has been experienced since 1703. 

I well remember the great gale of the 14th of October, 1881, and 
the numbers of trees which were then blown down, hut it was not to 
be compared v\th tb&t of the 24th of March, 1895. Older men than 
myself apeak of tbe great "May" gale of 1860, with which they 
compare the recent one, but all admit that even that did not equai 
the awful and destructive hurricane we have just passed through. 

My own experiences of Sunday were as follows. After a stormy 
night, with rain, at 9 a.m. the wind was blowing a moderate gale 
from W.S.W., the sky was clouded, the barometer (corrected and 
reduced), was 29'28 ins. Temp, dry, 5V-G ; wet, b\°-Q. The min. 
had been as high as 47°'8. During the forenoon the wind slightly 
increased and the sky partially cleared. At 2 p.m. the barometer 
had fallen to 39-09 ins., and the wind was blowing a fresh gale ne-arly 
due W. At 3 p.m. the hurricane began in earnest, and a few 
minutes later my garden wall was blown over, At 3.30 p.m. tbe 
gale waa at its height, the barometer being 28-99 ins. The gusts were 
something terrific. The water was beiog blown out of the river Kke 
dense clouds of smoke over tbe adjoining marshes, and the spray 
could be felt in my garden, 60 feet above it. Rockland and Surling- 
ham Broads were compared to "bonfires," so great and dense were 
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the clouds of spray being blown out of them. Three signal poets 
on the line were blown down, and roofs were swept of tiles by the 
100, chimney-pots blown down, and in many instances stacka of 
chimneys blown through the roofs. At Blofleld Church the service 
was suspended, the lead on the roof was rolled uji like parchment, 
many of the trees in the churchyard wero uprooted, and the congre- 
gation was unable to leave by the usual door owing to the falling 
ma:aomy. At Strumpahaw (the adjoining parish) a whole plantation 
of larch trees was laid fiat, not a tree left standing, and the grounds 
of Brundall House, noted for the great variety of beautiful trees and 
shrubs were left a perfect wreck, large trees being piled one on the 
top of another. On a farm near here 300 trees were blown down and in 
a park near East Dereham it is said that 1100 trees were uprooted. In 
some parts of Norwich the houses look as if they had been 
bombarded, the roofa being stripped of tiles, chimney stacks fallen 
through the roofs, and windows blown in. Nothing the least 
approaching it has happened in my recollection, nor of anyone, even 
of old people with whom I have come in contact. 

After 3.30 p.m. the barometer rose briskly, and from 4 p.m. the 
gale gradually abated. At 9 p.m. the barometer had risen to 29'34ins., 
the wind was W.N.W,, about force 6, and there was much distant 
lightning. 

I see that in the Quarterly Jmiiial Roy.Md.Soc., 1874 (p. Ill), it 
is stated that a " hurricane that tears up trees and throws down 
buildings" has a velocity of 11048 miles per hour. I should think, 
therefore, that the most violent gusts on Sunday afternoon must have 
been but little short of force 12. 

Yours very truly, 

ARTHUR W. PRESTON. 

Brade»to«e House, Brundall, Norwich, 2Gth March, 1895. 

P.S.^I have since ascertained that the damage caused in Norfolk 
by the gale of the 34th ult. is far more extensive than I was then 
aware of. On three estates I hear of 2,000 trees being blown down, 
and on another of 1,700. 

I have recently been in Suffolk, where they also experienced a 
severe gale, but the results appear trilling when compared with the 
devastadoQ wrought in this county. 



To IM Editor of tlie MtteorologiaU Magazine. 

Sir, — A severe S.W, gale, apparently at its height from noon till 

1 p.m., as during that time 10 great forest trees were Wown down to 

my knowledge (principally elm) within a mile of here, and various 

Other damage was done. Rainfall only -03 in. ; lightning at night. 

ROSE E, STANTON. 



Upfidd, near Slrotid, Gloucnttrshire, March 24(4, 189S. 
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SNOW FROM A CLOUDLESS SKY. 

To Ike Editor of the Meteorological Magazine.. 
Sib, — The 6th of February was a brilliant day here, but at intervals 
BOBie enow crystals and minute spiculte of ice (ell without any visible 
cloud, and u a accompanied by any other form of enow. 

These corrcBimnded, for the moat part, with Figs. 89, 98, 104 and 
132 in the aeries of snow crydtals published in the Fifth Aimual 
Keporb of the Roy. Met. Soc. 

Snow crystals also fell on February 1st, 2nd, 7th, 8th, Hth and 
15th, in QDdlees variety of forms. 

YoiiTB truly, 

C. LEESON PRINCE. 
The Observatory, Crowboroug/t, Stiantx, A/arch ISlh, 1395. 



k. 



REVIEWS. 

Meteorological WorkinAustTalia: d £ewew, by Sir C. Todd, K. CM. G,, 
F.R.S. [1" Excerpt Report AuatraUan Association for the 
Advancement of Science.] 8vo, 25 pages. 1 plate. 
At the first meeting of the Association at Sydney, in 1888, Mr. 
Russell epitomized the woik in Astronomy and Meteorology done in 
Australia up to 1860 ; in the present paper Sir Charles I'odd deals 
with the period from 18C0 to 1892. Incidentally, he gives some 
figures so startling and so important that we at once proceed to 
extract thorn. We must, however, first explain where "Alice Springs" 
is, because some of our readers may not know. 

Sir Charles Todd was appointed Govemmejit Astronomer of 
South Australia in 1856, and with that appointment was joined that 
of Director of the Telegraph service. Towards the end of the 
sixties, the wonderful undertaking of erecting a line of telegraph 
right across Australia from South to North (about 2,000 miles) was 
commenced, and finished in 1872 by Sir Charles ; and Alice Springs 
is the name of a telegraph station not many miles from the centre of 
the vast continent of Australia. 

We will now let Sir Charles tell his own tale :— 

"At Alice Springs there is a large evaporation tank similar to that at 
the Adelaide observatory, which it may be convenient here to describe. 
It consists, first, of a brick tank lined with cement ; internal 
measurement, 4 ft. 6 in. square and 3 ft. 2 in. deep. Inside this 
tank is another, made of slate, 3 ft square and 3 ft. deep, leaving an 
intervening space between it and the larger tank of 7 in. Both 
tanks are tilled to the same level, or to within 3 in. or 4 in. of the 
top, fresh water being added as required. The evaporation is 
measured by a graduated vertical rod, which is carried by a float 
placed in a vertical cylinder of copper 4 in. in diameter (periorated 
at the bottom) standing in the inner tank. The rod is graduated to 
-^th of an inch, and is read otf by means of a fixed v ' 
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of an inch. A rain gauge is placed by the side of the tank, and both 
the evaporation and the rainfall are read at 9 a.m. and 9 p.m. 

'' As the question of evaporation is an important one in connection 
with water conservation, I give below the mean evaporation at 
Adelaide, deduced from twenty-three years' observations, and at 
Alice Springs, in the centre of the continent, during the years 
1890, 1891 and 1892. 



Evaporation at Adelaide. 



Mean of Twenty-Three Years. 



January ... 
Febuary ... 
March . . . 

April 

May 

Jane 

July 

August 
September 
October ... 
November 
December 

Year 



Inches. 
8-93 
7 23 
6-03 
3-60 
213 
1-38 
1-46 
2-03 
3 02 
4-86 
6-50 
8-36 



55-53 



Evaporation at Alice Springs. 



1890. 



Inches. 

11-20* 
1199 
6 00 
4-76 
315 
4-44 
5-43 

11-22 
11-73 
13-79 



1891. 



Inches. 

12-84 

13-84 

11-85 

5 04 

4-48 

2-66 

3-82 

5-81 

7 78 

8-23 

9-26 

12-94 



98-55 



1892. 



Inches. 

1402 

10-55 

8-72 

7 18 

4-66 

3-95 

4-21 

5-69 

817 

9-84 

11-87 

1149 



100-35 



• Twenty- seven days. 

Greatest [evaporation] in one year at Adelaide ... 60-95 in. in 1876. 

Least [evaporation] in one year at Adelaide 47*39 in. in 1892. 

Average rainfall at Adelaide for 54 years 21 -08 in. 

Average rainfall at Alice Springs for 19 years 11*25 in. 

We have heard that when fixing the telegraph there was one 
station (and we rather think that it was Alice Springs) to which drink- 
ing water had to be sent several hundred miles. With the supply 
which its present name indicates, and with a mean rainfall of 11 J 
inches, it is now, doubtless, independent, but it will need something 
to keep up an evaporation of 100 inches a year. 



BodenphysikcUische und Meteorologische Beobachtungen mit besonderer 
herucksichtigung des Nachtfrostphdnomens, von Theodor Homen, 
Privatdocent an der Universitat zu Helsingfors. Mayer and 
Miiller, Berlin, 1894, 226 pages and two plates. 

We have never seen a satisfactory explanation of the reason why 
persons who write in German do their work with such thorough- 
ness. We have here a book written by a member of the Uni- 
versity of Helsingfors (just where the Baltic narrows to become the 
Gulf of Finland), which is in many respects a model. Twelve 
years ago he wrote a short paper on nocturnal frosts ; and in the pre- 
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»ent book he carries on the investigation with fresh instruments, 
and in relation, not merely to nigbt froEts, but to dew and to 
evaporation. The work Geeme to ub to have only one failing, and 
that is one rather usual with GetTcan booka^an absence of wood- 
cuts. A sketch of one or two of his thermometers in position, a 
process-photo of one of his experimental groups, and an outbne 
plan showing the sites of the observations, would have made it more 
easy to appreciate fully the conditions of the experiments. 

Tlie author explains the pattern of the thermometer used, and 
the precautions taken to ensure aecuracy. He had about thirty-six 
thermometers, thirty of which were in groups of six each. Each 
group had its bulb at the respective depths below the surface of— 



and the five groups were respectively placed in — 

(1) Open sandy heath, with scanty grasa, 

(2) Sandy heath, but very shady, ivith small pine trees. 

{3} Loamy soil, bearing wheat. J 

(4) On an open moor or bog. ■ 

(5) On a field of rye reclaimed from the moor or bog. ^ 

(6) In a fir plantation on the same moor or bog. ■ 
Three observers took part in the work, and the whole thirty 

thermometers were read hourly from 11 a.m. on August 12th, 1892, 
till 4 p.m. on the 14th, i.e., for S3 consecutive hours, and from 

4 a.m. September 6th, 1892, to midnight, September 8th-9th, i.t., 
for 68 hours. These observations are printed in ezienso. 

We notice ore erroneous entry ; whether a mistake in the obser- 
vation or a misprint, we cannot tell, but certainly the reading of the 

5 cm. thermometer at 3 p.m. on August 14th was IG^'O not 15''-0 ; 
otherwise the tables are remarkably accurate. 

We cannot, of course, quote the figures in extenso, but roughly the 
results for August 12th to 14th are : — 

Daily Ranse of Temperature. 
Fir PlaaUa 



27'5 F. 



lasF. 



I 



I iU: 



In subsequent sections, the author deals with the capacity of the 
various strata of the Boil for heat, the temperature exchanges be- 
tween the soil and the atmosphere, and the amount of water found 
in the various layers of earth. 

He then deals with the amount of dew and its mode of produc- 
tion, giving notes from Aristotle, Gersten, Six, Wilson, Wells, Fusi- 
niari, Stockbridge, Ohistoni, Aitken, WoUny, Kussell, Masnre, 
MariS-Davy, Flauguergues, Kaddi, Nacca, Gasparin and Dines, md 



up with original experiments by himself with ' 
tianneia and other woveo materiiils. 

The next section is the weakest in the book It is devoted to 
evaporation, and is almost wholly based upon records with Dr. Wild's 
apparatus, the important work done by French engineers, and copied 
in this CDiintry, in America, and Australia, being apparently unknown 
to Professor Honign. 

The last Sf'ctions nre devoted to explaining the production .of night 
frosts and their prediction. 

No one ouijht to write on the above aubjeota until he has made 
himself familiar with what the author has done. 

An Esuay on Soulkerly Bursters by H. A. Hunt, Second Meteoro- 
logical Assistant, Sydney Observatory. [Escerpt Journal Royal 
Soc. of N. 8. Walea.] 8vo, 48 pages, four photo plates. 
[Awarded the Prise of £25 offered by the Hon Ralph Abercromity, for 

the best Essay on. Smdhefly Bursters, May 2nd, 189i.] 
Mr. Aberceomby is to he congratulated on thia the first outcome 
of his donation to the Eoyal Society of New South Wales. The 
writer is evidently more at home in weather forecasting, and in the 
Btudy of synchronous observations, than in literary work, hut as he 
says (although had he been a more practised scribe he would have 
left it to others to say), he has devoted " a vast amount of 
patient research," and the result is, we think, very satisfactory. 

We do not like the name "Southerly Burster" so well as its 
precursor, " B rick li elder," and Mr. Hunt's reason for the change 
aeema to us rather insufficient ; however, he ought to know if any- 
one does, and this is his statement ; — 

" In the early days of Australian settlement, when the shores of 
Port Jackson were occupied by a sparse population, and the region 
beyond was unknown wilderness and desolation, a great part of the 
Haymarket was occupied by the brickSalds, from which Brickfield 
Hill takes its name. When a ' Southerly Burster ' struck the 
infant city, its approach waa always heralded by a cloud of reddish 
dust fr'om this locality, and, in consequence, the phenomenon 
gained the local name of a ' brickfielder.' The brickfields have long 
vanished, and with them the name to which they gave rise, but 
the wind continues to raise clouds of dust as of old, under its modern 
name of ' Southerly Burster.' " 

The essay contains a mass of information generally well arranged, 
and will, we think, remain for some time the best paper upon the 
subject. 

The investigation of the Helm Wind by the Royal Meteorological 
Society left upon our mind the impression that its importance 
been considerably ext^geratei!, but Mr, Hunt's paper, and esp 
plates v., vi. and viii., have reminded us of it, tor the plates repre- 
sent roils of cloud similar to those which we nnderstod prevailed 
during a Helm Wind, and formed the Helm and the Helm Bar. 
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a— and 14. t-nudlS. c— VuiOBI. 

Rehires. 

Malta. — Adopted mean temp. 77'''0, S'D Above the average. Mean houdf 
velocity of wind 8-2 miles. Tbnnder storm on 30th. Lightning on 18tb and 19ttu 
No rsiD, except a fev drops on 18th, before the night of 30th. September. 1893, wH 
the first raiQless September recorded in 12 years. J. F. D >wol. 

Maaritii'S. — Mean temp, of air equal to, dev point l^'S above, and rainfall '42 is. 
above, their respective averages. Meao hourly velocity of wind ll'l milea or D'f* 
below average; extremes 25-3 on lat, and l'6on6th ; prevailin); direction, E.S.G. to 
E. by N. C. Mbldrum, F.KS. 

Addaidt.—^eKi temp. 2'''2 below the average of 37 years. Raio '80 in. belov 
the average. C. Todp. F.R.S. 

Hydw-g.—tieaxi temp, l"-? below, bamidity 6'-l above, and r«nfall 1-41 in. abon. 
their Tfapective averages. H C. RcrssBLL, F.B-S. 

WeUiniiton. On the whole a (showery month, with occasional intervals of fim 
weather; prevailing southerly weather and strong wind from chat quarter from tlit 
1st to 3rd and 1 9th and 20th. Thnnder hail and snow on 2Dd ; fog on 8th. Hsu 
temp, same a« average ; rainfall '77 in. above average. K. B. Gobi. 

Auckland. — A wet, stormy and disagreeable month. Slight snow storm on the Sri, 
the Grst aoow rei'Orded in Aacbland for fifteen years. Rainfall aboDt I'SO in. is 
eiceaa. Barometric pressure and mean temperature both considerably below tlit 
average. T. P. Chekbiiiun. 

Jamaica, KiKnaTON. —Cyclone to the North on 23rd. Mean honrly veloeity iJ 
wind 3 8 miles ; pre vail ini{ direction 3.3.E. Island rainfall a little leas than, u^ 
Kingston rainfall one-third of, their respective averages. R. JouicsTon. 

Thinipao.— Rainfall 2-05 in. below the average of 30 years. J. H. HaU. 
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^H SUPPLEMENTARY TABLE OF RAINFALL, 1 
^F MARCH, 1895. M 

{Var the CoantiOK, Latitudsa, and Lon^itiiileB of most of thasa Statiom, ^M 
aee Met. .t/^f/., Vol. K.IV.. pp. 10 k II.] ■ 
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EN(JLAND. 

Strathfield TulUilss. — March opeued with ahangeable weather, with 
KhoweiB of aleet and B, and with a low meao temp. Towards the middle of 
the month the weather became more geoial, but the end of the month waa very 
QDBettled, with heavy galea of wind. Snowdrop in flower on lat, palm 
bloaeom on 7th, daiay in flower on IGth, hanible bee liret seen on 22Dd. 

AUDiNUTON. —The 6rst fortnight cold, afterwards milder and a few fine daya. 
From the 24th notil the end the bar. waa very low, and a heavy gule occurred 
on the 34th, its gi'eatest violence being between I p.m. and 2 p.m. A great deal 
of damuge was done— many trees uprooted, and others wrenched in two at 
heights ranging from three to 15 feet from the ground, much injury alao to 
buildings and stacks. 

BuRV 3t. EiinnNUfl,— a favourable month generally, with little east wind. 
Remarkable for the very severe gale of Sunday, the 24th. The wind bad been 
rough all the morning, but began to blow violently about 2 p.m., and oon- 
tinued tremendous till 3.30 p.m., when it gradually subsided. The greatest 
force of the gale was about 2.55 p.m. The com stacks had the topb blown off, 
and sheaves of coiu were carried a great distance ; straw stacks suffered much, 
and slates and tiles went in all directions; many fine tieea had their tops 
blown off. A remarkable cloud of a yellow red colour, which appeared 
to be at least 10 milea in length, waa formed in the Korth by the sand 
blowing off the li^ht lands. 1 consider thia the heaviest gale in Suffolk 
since 1857, when I Srst reported to you. 8 on 2nd, 3rd, and 4th. 

NuBwicB, Bbundall. — The fine weather of the middle fortnight brought 
up the month's mean temp, to slightly above the average. The devastating 
hurricane on the afternoon of the 24th— the most severe on record in theae 
parts — will make tlie month a memorable one. 8 daily from lat to 6tb. 

Lanqto.^J Hebkino.— The mean temp, at 9 a.m. 40°-8 is 0°-7 below the 
average of 24 years. The dense fogs on the 22nd, 23rd and 24th were the moat 
notable feature of the month ; fogs occurred also on the 9th, 16th, and 27th. 
L on the night of the 23rd. A very high wind on the 24th, which, however, 
did no damage in this neighbourhuod. Solar balo on the 11th. 

ToRQUAV, Caui GKrEN. — Bainfall *I2 in. above the average; wet days 
exactly the average. Mean temp. 43° *8 or 1'''2 above the average. Amount 
of sunshine 151 hours 20 minutes, being 2 hours above the average ; three 
sunless days. 

POLAPIT Tamar. — Rather wetter than March usually is, and an abaenee 
of the characteristic bleak eaat wind that usually prevails. B on 3riL 

Stbhud, VFFln.l.D. —About half an inch of B on the ground on 2nd, and B 
showers on 3rd and 4th. Aurora seen at 8,:i0 p.m. on 13th. S.W. gale on 
24th, greatest force apparently from ooon to I p m. ; many forest trees blown 
down ; S.W. gale alao on 2Sth. 

WooLsTAatoH, —The early part of the month was cold, with frost nearly 
every night, and 6 fell on the 2ud. The last fortnight waa more genial. 
A heavy gale raged on the 24th, which became a terrific hurricane about 
1 p.m., uprooting trees, levelling stacks, and blowing down chimneys in all 
directions, in the course of about 10 minutes. Severe storms at H occurred 
the same evening. Mean temp. 41'''7. 

Tbnbuhy, OHLBroN.— a fairly favourable month ; cold and dry till the 19th, 
then much warmer with frequent S. to the end. Great gale on 24tb. doing an 
immense amount of damace, and L at night. 8 on 2nd and 3rd. The temp, 
reached 50° on 11th, for the first time since December 26th. 

Leiokstch, Babkbi.^A cold and wet month, except for a few days in the 
middle. Fearful hurricane, doing much injury, with B, L and T, for nearly 
three hours on 24th. Mean temp. 41'''2. 
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Heslbt Hali.— Heavy gale, with T, L and H on 21tb. Frost an 11 ( 
the firBt 17 days ; none after. 

Manchester, Pltmocth Ghove. 
Danes fog on ISCb ; thick f<^ and wel 
on 24th and 25 th, with 1 and L. 



WALES. 

Havkkfordwest.— A fall of 8 on the 3rd, covering the ground, i 



BfoU 



by a couple of days' hard frost ; uontinnous K then set in until the ISthalj 
although S fell on 25 days or nighta, yot there were a great many hoon^ 
bright gonahine and fine weather ; these factofB, taken together with the di 
night froati, combined to bring the land into a favourable conditioa ] 
ploughing and sowing. The weather became unsettled, cold and Btormy & 
the 18th, and io the night of tlie 23rd a strong gale arose, and a terrific Br ' 
at 11 a.m. on 24th in a few minniea nnraofed houBes, and blew down t 
and nearly took several persons oB their feet. Squally wintry we« 
continued to the end of the month. 

GooEBJtBAN. — Very vtormy and cold throughout the month, with very li 
anDBhine. 

SCOTLAND. 

Caroeh. — A dull, snnless month. Duration of sunshine only 82 honn,.H 
average for 36 years being 12S hours. The mean bar, reading also ia exception 
low, 1861 and I8T6 being the only years with a lower mean for March. 
changes ot both temp, and pressure were great and sudden. Owing to tjio 1| 
continued frost wbioh lasted almost uainterrnptedly for ten weeks 
December aOth, 1894, to March 9th, ia9a, vegetstion is unusually baokwi 

Co LHO NELL.— Rainfall '96 in. above the average. 

ROBBBRRY.^MHBn temp. 39''6. 

IRELAND. 

Oakrynank Abbey. — On the whole a wet but mild mouth, wit 
fine, warm days in the middle. 

Watkrford, Brook Lobhe.— Mean temp. 44'''3. T on 25th and 30th. j 
on 24th and 30th. The Comcragh, Carfow and Wexford mountoiiiB V 
covered with new B on the 3rd. 

CBrirnsbhidqe, Kos.1,— More than average E for March, with very e 
and wintry weather, especially at the close of the month. Great atorni] 
24th and 25th, with much L and T. Vegetation late. 

DuBLiM. — A changeable, dull and jrather rainy month. The cold M 

which had prevailed through January and February lasted nntil the iM 
when the tber. touched 60° in the shade, for the first time since December SM 
1894. A mild spell followed, continuiog to the 24th, after which temp,B 
again, and remained below the average to the end of the month. Mean V 
44'"1, one degree above the average. Fog on 6 days. High winds On 1: 
reaching the force of a gale on the 33rd, 24th and 28th. 8 or sleet feU g 
days, and H on 6 days. The temp, exceeded 50° in the screen 
Brilliant aurora borealla on the 13tb. L on the 21tb. 

Edemfel.— The month was generally stormy, rainy and nnaettled, ' 
little frost or B, but morp K than was suitable for the prosecutioi 
work, already extremely backward from the prolonged and severe winter. 
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THE FROST— EARTH TEMPERATURES & WATER PIPES. 

Continued from page 40. 
It would be beyond the scope of a note in this Magazine to prepare 
an ana,lyBis of all earth temperature records, but Mr, Rogers Field 
has directed our attention bo some given in an American work,! 
which is hardly likely to be generally known to meteorologista, and 
from which we have therefore formed the following tahle : — 
Winter Earth Temperature ObservcUioiis in the United Slates. 







Air 




Minimum in Soil 




Year 










„„ 


Uin. 


M»» 


sm: 


ei. 


KL 


2(t.|3n. 


ift. 


"- 


eft. 




IHWI 






41- 


a°3'S 


:£o 


3=7-5 


40-5 


" 


° 




o 


J-- 




Dec. 47 




li.'i'l 


12C 


:«■( 


34-fl 


;-Mi-n 












It 


IHWl 


Jan. ,40 




'2H'i 


air 


27 r 


;«!■( 


;M-f 














Fab. S8 


4 








:«■( 


34 ■( 














Mir. 54 





31 1 
























Ami '«2 


'f») 


49-; 




;«■( 


;t'.-( 


3H-i> 














IM"« 




10 


•>r. 










s 




M 


31! 


:r; 


m\ 




Feb. 


4« 


— H 












a ? 


33 


34 




Mur. 


Wf. 


14 


44 








zA 


ZS 


V 


:)4 


;■ 5f 




April 


m 


VI 


5fi 


4fl 






35 








:)!) 




IHW 
































tV,-. 


oH-t) 


fi 


3(fl 








:m( 


39-1 


41-'; 














IKHI 








'/;■! 


aa-i 






11 ■. 




















Feb. 






at' 


l6-4 






a4'i 


■\it 














4 




Mar. 






'fl<-, 










;«-■, 














April 






fi;i-. 






:«■', 




3H-f 
















N«v 


7H-f 


;f(i 


;i4-f 








37 ■; 


w.-> 


4H-< 












-= 


l).^n. 


(W-fl 


~i-(i 


■A'?.-{ 


w: 






:«■( 


:wi 


4«1 














IBflf 


Jan. 


.W'f 


9-K 


a4-7 






11 -1 


:«■> 


:Wi 








4!i« 


ii 




F«h. 


45-t 


IhM) 


.Vl'l 


;fti-t 






:M-f 


3fi-l 








4fi-0 




Mar 


h'/A 


«i-H 


3H-I 


■A^V 


;«-( 




;w-2 


38! 








40-H 




April 


(Hl( 


;«■! 


4fih 


4V1 


il-\ 


4'r: 


4«-; 


45-2' ... 






44fi 








ft4'* 


?i-:i 




;«-', 


;wi' 


4(1 1 


44-1' 








rt'/l 






Dec. 


49-a 


18-3 


a4'0 


aa-i 


333 


3ii-& 


3a -u 








4H-'; 




Snom'B KOI«THLT HBnOBOUKHCAL ltAGA2IKK. 



I 




i.iiMimia.mimMmaBkjlbimtilinljrtaiSagtttip.m. neiiil 



Before conclndiag our remarks upon the above sabject, we have to 
insert a few further puiiculare respecting soil temperattiTe. 

To the Editor of llu. MtteorD/ogital Magaatie. 

Sib, — Referring to jour article in the Monthly Mekom- 
logical Magazine of April on Earth Temperatures, perhaps the fol- 
lowing may be found interesting from the temperatures having been 
taken in a different way from uiuaL I ose a Negretti and Zaoibra's 
slow action thermometer, having the bulb encased in paraffin, as 
uaed by the British Association Committee on Bock (Undei^roanii) 
temperatures. This is buried in ground exposed to, and on a slope 
facing, S.E. at a depth of 1 ft., and is dug up twice a month, ('a 
February l.^th the ground was frozen to the depth of 10 or II 
inches. The following are the temperaturea this year and last :— 



January I ... 


... 39-8 ... 


42-0 


16 ... 


36-2 


41-8 


Febrnary 1 


36-2 


43-3 


15 


33-0 


44-0 


March 1 


34-2 


43-2 



April 1 44-1 50 1 

15 47'8 50-1 

The soil is a decomposed clay slate, with many fragments of t!ie 
rock, and the slope is a sharp one. — Yours truly, 

ALFKED 0. WALKEK. 
Nant-y-Olj/n, Ooliei/nBag.—JprU^SHd, 1895. 

To l&e Editor of the Metroroloyical Magaztnt. 
Sir,— IE yoa could spare time to glance at the daily readings of 
our Southpoit 1-ft., 4-ft., and 10-fc earth thers. which are printed 
in the weekly returns I send you, you would, I think, see that tliej 
agree well with Blackpool, and fairly with Bolton. But much must 
depend on the freedom (artificial or natural) of the ground around 
the thera. from snow. Some observers clear it away. Others (tlie 
majority, I hope) do not. But I doubt the desirability of allowing 
the iron tubea and caps to project six inches or so out of the gronnd- 
The suow soon melted away for some distance around mine, 
Yours faithfully, 

JOSEPH EAXENDELL 
Tks Ohsei-vatory, BirUaU. SoiH.hport, Apiil mh, 1895. 
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Mr. BaxendelFs values are within a tenth of a degree of those for 
Bolton. The entry for the table on p. 39 would be— 

Southpoit Observatory, Lancashire 32°-3 31°-1 r-2 
and for the table on p. 40 - 

Lancashire, Southport Observatory 

3r-l 36°-4 31°1 32°-9 34^3 35°-3 

We therefore see no probability whatever that the natural soil at 
Southport was frozen 2 ft. below the surface. 

Looking back over all the thermometric records we adhere to our 
original opinion that at no spot in England did the natural soil in 
its normal condition become frozen at the depth of 2 ft. 

BURST WATER PIPES. 

We now turn to the evidence on the other side, proving that 
water-pipes and mains were frozen at 2 ft. and at much greater depths. 

We give, first, a few notes as to the mischief wrought in 
different towns. This list is not to be assumed to be complete or 
authoritative. No effort has been made towards ensuring either, as 
the sole object is to give typical information. 

West Ham. — March 28th. — More than half our houses are waterless, and some 

have been in this state for nearly eight weeks. 
Brighton. — Serious splits occurred along the London Road, and the engineer 
reported on April 2nd that he had already relaid 440 yards of 4-inch 
and 100 yards of 3-inch mains at the depth of 2 ft. ; the old ones had 
been at from 1 ft. 2 in. to 2 ft. 
Reading. — Since the end of February 250 fractures in 4 in. mains, and 665 
fractures in 3 in. mains, have been discovered and repaired, and during 
the same period over 500 service pipes have been made good. There 
are still (May 2nd) many leakages. 

In the village of Burghfield all the mains near the Hatch Gate were 
burst, and have been replaced by new ones. 
Maidenhead. — The mains are mostly laid at 2 ft. 6 in. and many of them are 

burst. 
Fenny Stratford (Bucks). — March 29th. — The overtime worked in pumping 
was reasonable considering the amount of water required, owing to 
some extent to the bursts in the mains. 
HoNiTON. — Water supply very much interfered with, the mains in the 

principal streets having been burst. 
Shrewsbury. — The pipes supplying Severn water burst in more than 50 places 
and the conduits in about 10. The bursts have been chiefly in the 
suburbs. On March 21, mains 2 ft. 6 in. below the surface were still 
blocked. 
WoLVKRHAMPTON. — The breakages were 135 two-inch pipes, 

209 three „ „ 

37 four ,, ,, 

1 six „ ,, 

1 eight „ „ 

and about 350 street services. 



r UETEOROLOaiCAL HAGUIKE. 

BlRUlNOHAH. — The estimated number of hursti in private houses is put it 
2,000, and the cost to the Corporatioa far repairs and for snpplf (£100 
a day up to February 27th) about £3,00U. 

Leabisqton. — Cost of injury lo mains about £)*00. 

CovBNTBV.^The severe Front caoaed considerable damage to tbe water maim. 
The water beonme froiati, even at more than 2 ft. below the sartace. 

Ckkstkbfield. — March 2Ut.— Frost not yet entirely out of the system. One 
pipe at Newbold was frozen at the depth of 38 inchea. Total bursts 
about 600, but not mm; mains. 

DaBBT. — The total burets in private hoaseswere 3,490, and of street mains, 40. 

LiTKBFOOL.^There are in Lix'erpool 1,030 courts, containing 6,180 housee, 
supplied by Btandpipae, these often freeze, and about 20 men were 
engaged continually in trying to keep them in action. 128 men were 
engaged in connection with temporary standpipcs, they rang bells 
when the pipea were delivering. At the time of greatest severity 
probably ibesides the courts' already mentionedl 27,000 houses were 
without supply— they were, however, all supplied by stand pi pea, except 
four blocks in the suburbs where the main was frozen and a cart service 
was substituted. The smallness of tbc number of mains frozen is attri- 
buted to (a) their depth, (,b) the maintenance of constant supply and 
therefore continuoas motion. Besides the above-mentioned 14S men. 
about 200 were employed in packing, and keeping free, the fire hydrants. 
Of street pipea 407 were burst, all but 15 being of less than 5 inches 
diameter, and most of them old ones laid at shallow depths : the total 
of lead pipes burst is put at 19,536, and more than 600 hydrants were 
damaged. The total uost to the Corporation was about £6,000. 

Oldham. —March 30th. ^It was reported that nearly all breakages had been 
made good. 

Blcrp.^The pipea conveying the water from the source to the i 
in many places. 

Kjcighley.— There had been hundreds of bursts. 

Sheffield. — In the second week of March, and notwithstanding the thaw, 
nearly 170.000 persona were withont proper water supply, and 
according to the report of the Engineer, published March lltb, the 
district service pipes had been frozen in 21 places at depths of and 
exceeding 1 ft. 6 in. 

April 27th. — Nearly 500 men have been at work during the week 
repairing mains, but freah fractures reveal themselves. 

Hl'ddeksfikld. — Repairs of burst pipes cost the Corporation £250, and extra 
labonr in delivering water cost £550. 

RiPOK.— Water mains burst in several parts of the city, but they were mostly 
only 2. inch. 

WoRKiNQTON. — Even on April 20th the supply is intermittent as, though the 
mains are all repaired, many services remain leaky. 

BclLTa. — Much inconvenience has arisen from the water mains being frozen. 

St. Asaph.— The service main hurst in more than 20 places. 

CoLWTN Bay. — The bursts along the promenade at Rhos were so nnmeToni 
that the main was practically useless. 

Sbleirs. — March 2Stb. — So many bursts have occurred (hat no attempt will 
be made to repair, but new mains will be laid throughout. 
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— Oa February 27th a service pipe wag found frozen at the depth 
of 37 inches in soil under whinstoae blocke, and nearly at sea level. 

Alloa. — Roads reported iu very bad state owing to numeroua burst pipes. 

InvbknesS.— Mr. Macdonald, water manager, on May lat, reported ; — " Every 
effort is being made to carry out your instructions as regards tbe 
restoration of the water supply to its normal state ; but this ia found 
to be a most difficult undertaking, as leaks and bursts, both in main 
and service pipes, are found to be universal. However, with tha 
exception of Kessoclt Road, where men are employed nncovering the 
pipes, the supply of water ia restored, but the pressure is not yet 
sufGcieot in many cases to rise to the cisterns. Almost in every oase 
where the pipes were frozen they were also burst, and their renewal 
thus became imperative. If the leaks showed any indication on the 
surface of the ground it would be an easy matter to overcome tham, 
but in moat cases there was no appearance of leakage. For instance, 
on April 3(lth, iu King Street, a 3-inch pipe was discovered with 
about two feet by two inches of the metal entirely severed from the 
pipe, yet not a drop came to the surface, and its discovery was due to 
an all-night inspection of the sewers. Again, in Glen Urqu hart Road, 
the pipes were nearly all found split, and the water not rising above 
the pipes. The same remarks apply to many other roads in and 
around the town, I suspect that there are leakages at present going 
on in Kenneth Street, Telford Street, Altadale Road, Harrowden 
Road, Culdutbel Road, and probably many other places, in addition 
to a host of service pip«a. Strenuous efforts will continue to be made 
to overcome this serious state o£ matters." 

The above extracts will suffice to prove — 

(1) The wide area of the trouble — from Devon to Inverness. 

(2) That pipes were found containing ice 28, 30, and 37 inches 

below the surface. In the report (on p. 62) of the 
meeting of the Royal Meteorological Society, 42 inches 
ia mentioned, and in the subjoined note* 54 inches. 
(3.) The great cost which has fallen upon moat of the large 
towns. 

Several correspondents have suggested that which we believe to be 
the real explanation of the apparent contradiction, but before pro- 
ceeding to sum up the evidence, we reprint two letters, which tell a 
story very differeat from the above. 



I 



* A correspondent, signing himself " Amateur," stated that iu the South of 
London the ground was frozen to a depth of 4 ft, 6 in. As our lowest tempera- 
ture at 4 ft, was 37°'!, corresponding to nearly 38° at 4 ft. 6 in., we doubted 
the statement and wrote for particulars. They are most precise and positive ; 
our oorreapondent Bays that it was in digging down to repair a large driving 
main at Upper Tulse Hill, that the man was positive as to the corre<'tuess of 
the depth, and added that in Lower Tulse Hill the penetration was 3 ft. 5 in, 
to 3ft. Tin. 
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DEPTH OF WATER MAINS. 

To the Editor of the " Standard." 

Sir, — About the depth to which water mains should be laid, I 
venture to ask space in The Standard for the following experiences 
relating thereto. 

The mains of Lord Salisbury's Hatfield and district water supply, 
which now have been in use for a.bout four years, have a minimum 
depth from the surface to the tops of the sockets of two feet six inches. 
But, noth withstanding this exceptional depth, we have a three-inch 
main, in which for a short distance, and in an exposed situation, the 
water became frozen on the 23rd of last month. On opening the 
ground, this partially frozen main was found to be three feet three 
inches below the surface of the London road, showing how necessary 
it is to lay water mains so that the tops of their sockets shall, at 
least, be two feet six inches in depth. 

This partially frozen main would have remained unfrozen but that 
it has a closed or ** plugged " end, and thus the circulation of water 
through it was, for the greater part of the night, inappreciable. 

Owing to the depth to which they were laid, Hatfield and district 
water mains, extending in town and country to about three miles, 
remained in a practical sense unafi^cted by this year's abnormally 
severe frost, so much so, indeed, that we have not had a burst pipe 
in any of the mains. , 

I am. Sir, your obedient servant, 

JOHN MILLER. 

Hatfield, March 28. 

On seeing the above letter we asked the writer to favour us with 
replies to a few questions, which he kindly did, and they may be 
thus epitomized. 

The water is pumped from a well 300 ft. deep, in which there is 
generally 150 ft. of water, the usual temperature is 51^, it is pumped 
into an uncovered reservoir, of which the surface became frozen, 
and the ice had to be broken to ensure proper pressure in the mains. 
The pipes are extra thick, and even the frozen one did not burst. 



WATER PIPES AND THE FROST. 

To the. Editor of the " Surrey Advertiser" 

Sir, — I have read so many letters in various newspapers on the sub- 
ject of frozen water mains and consequent stoppage of supply, in some 
cases for several weeks, that 1 thought perhaps our experience here 
would not only interest, but might possibly be of use to some of your 
readers. This company has nearly eight miles of mains, none of 
which have been frozen this season, nor has the supply been inter- 
rupted for a single day. The mains were laid to a depth of 2ft. to 
the top of the sockets of the pipes, and in the few parts of the system 
where it was impracticable to do this, the main was wrapped with 
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felt or flannel, passed through a larger pipe, and the ends of this 
made secure. Moreover, during the late severe weather, the valves 
and hydrants were daily inspected and kept thawed where necessary. 
To these simple precautions I attribute our immunity from the 
troubles that appear to have overtaken so many water companies and 
their customers during the past winter. — I am, &c., 

STEPHEN ROWLAND. 

CranUigh Water Company y Limited, April 22, 1895. 



We wrote also to Mr. Rowland, and his reply states : — 
The water is derived from very deep seated springs from the 
Lower Greensand, it leaves the springs at about 50°, and then goes 
into a covered reservoir, whence it is distributed. 

Hence, in both these cases the water was from deep sources ; and 
though at Hatfield it was allowed to cool so as to freeze on the 
surface, it is probable that the supply on entering the main was con- 
siderably above 32°. 



Now we come to the end of the subject. We believe that the 
key to the contradiction is, not that the frost went down through 
the soil to the pipes, but that water was forced into the pipes at a 
temperature within a few degrees of freezing point, that the continued 
passage of this cold liquid chilled the pipes, and the ground around 
them, and so the soil between the pipes and the surface was chilled 
both from above and from below. This, however, of itself, would not 
turn water into ice — but there are two other facts which we believe 
completed the disaster. Every shallow service pipe is a metallic 
(and therefore excellent) conductor of heat and of cold, and every 
frozen service pipe was not merely useless to its owner, but was 
carrying cold down to the main. So also with the fire hydrants 
which swarm in our streets, but are designed rather for the climate 
of Madras than for that of St. Petersburgh. They are in perfect 
metallic connection with the mains, they come to the pavement at a 
temperature of, in many cases, 30*^ below freezing, and conduct 
some of that cold down to the mains. 

When, as at Sheffield, and other towns, you draw water from 
a frozen reservoir, or, as at London, you draw it from a river 
on which we ourselves were walking within sight of the intake of 
some of the companies, you draw a liquid which may be said to need 
little more than repose to fly into the solid form. The deep laying 
of mains will be costly, and will, therefore, have many advocates, 
but when the pipes have to be filled with ice-cold water, we believe 
that the conduction of cold by service pipes and by hydrants will 
not be neutralized by an extra foot of depth. 

Happily, on the authority of Messrs. Bayard and Marriott, we 
hear that there has not been such a frost for 80 years, may it be 
another 80 before Britons have a like experience. 
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AN EARLY RECORD OF SEA-SPRAY CARRIED BY A GALE. 

To the Editor of the Meteorohgkal Magaasine. 

Sir, — With reference to the correspondence in the Met, Mag. of 
January, 1895, 1 venture to send you the following extract from 
Hone's ** Every Day Book," vol. ii. : — 

"Remarkable Storm." 

" The following remarkable lettw' in the Gentleman's Magazine relates 

to the present day seventy years ago. 

* Wigton, Oct. 23, 1756. 
* Mr. Urban, 

'On the 6th inst., at night, happened a most violent 
hurricane ; such a one, perhaps, as has not happened in these 
parts in the memory of man. It lasted full 4 hours, from about 
1 1 till 3. The damage it has done over the whole country is 
very deplorable. The corn has suffered prodigiously. Houses 
were not only unroofed, but in several places overturned by its 
fury. Stacks of hay and corn were entirely swept away. Trees 
without number torn up by the roots. Others snapt off in 
the middle, and scattered in fragments over the neighbouring 
fields. Some were twisted almost round ; bent, or split to the 
roots, and left in so shattered a condition as cannot be described. 

* The change in the herbage was also veiy surprising ; it& 
leaves vdthered, shnvelled up, and twned black. The leaves upon 
the trees, especially on the weather side, fared in the samo 
manner. The evergreens alone seem to have escaped, and the 
grass recovered in a day or two. 

vl agreed, at first, with the general opinion, that this mis- 
chief was the effect of lightning ; but, when I recollected that, in 
some places, very little had been taken notice of ; in others 
none at all ; and that the effect was general, I began to think of 
accounting for it from some other cause. I immediately ex- 
amined the dew or rain which had been left on the grass,, 
windows, etc., in hopes of being able, by its taste, to form some 
better judgment of the particles with which the air had been 
impregnated, and I found it as salt as any sea-water I had ever 
tasted. The several vegetables were also all saltish more or 
less, and continued so for 5 or 6 days, the saline particles not 
being then washed off ; and when the moisture was exhaled from 
the windows, the saline christal sparkled on the outside, when 
the sun shined, and appeared very brilliant. 

* The salt water, I conceive, has done the principal damage,, 
for I find upon experiment, that common salt dissolved in fresh 
water affected some fresh vegetables, when sprinkled upon them, 
in the very same manner, except that it did not turn them quite 
so black, but particles of sulphurous, or other quality,* may 
have been mixed with it. 
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'I should be glad to see the opinions of some of your 
ingenious correspondents on this wonderful phenomenon — 
whether they think this water was brought from the sea,t and 
in what manner. 

* Yours, 

A. B.' 



* I 



In an adjoining bleach-yard, some clothes which had lain oat all night 
was turned almost yellow. Other pieces also which were spread out the next 
morning contracted the same colour, which was not without great difficulty 
washed out.* 

t *The wind was easterly [?— Ed.], and consequently in its passage 
swept the Irish Sea.' 

Yours truly, 

FEED. COVENTRY. 

Kettony Stamford, April, \^th, 1893. 

Nevdrucke von Schriften und Karten ueher Meteorologie wad Erdmag- 
netismus, herausgegeben von Prof. Dr. Hellmann. No. 4. E. 
Halley, W. Whiston, J. C. Wilcke, A. Von. Humboldt, 
C. Hansteen. Die altesten Karten der Isogonen, Isoklinen, 
Isodynamen, 1701 — 1826. 4to, Assher & Co., Berlin and 
London, 1895, 25pp., 7 Maps. 

The Earliest Isodinics and Observations of Magnetic Force, by L. A. 
Bauer [Bull. Phil. Soc, Washington.] 8vo., Washington, 
1894. 14 pp. 

Beitrage zur Kenntniss des Wesens der SdctUar-Fariation des Erdmag- 
netismus von L. A. Bauer. Berlin, 1896, royal 8vo, 56 pp. 
2 folding plates. 

We have said so much as to the excellence both in knowledge and 
in typography of Dr. Hellmann's Nevdrucke that we need do little 
more than mention the appearance of No. 4. But we have coupled 
with it the title of Dr. Bauer's paper read before the Philoso- 
phical Society of Washington, because he and Dr. Hellmann 
each deal with Whiston's pamphlet* and both seem to consider that 
its " discovery " is something new. We do not agree with this ; 
the standard authority upon Electrical and Magnetical works (until 
our American friends fulfil their promise and publish the Biblio- 
graphy of Meteorology), is the Konald Catalogue ; Whiston's book 
is duly quoted^ and is itself in the Ronald library. Merely from cata- 
logues on our own shelves we see that there are copies at the Royal 
Society, Royal Astronomical Society, University College, and the 
Institution of Civil Engineers ; this, with the one in our own collec- 
tion, makes six, irrespective of the British Museum and several other 
libraries in which we expect that it would be found, so that probably 

* Whiston, W., MA. " The Longitude and Latitude found by the Inclina- 
tory or Dipping Needle ; wherein the Laws of Magnetism are also discovered." 
8vo., London, 1721. 



62 SYMONS'S MONTHLY METEOROLOGICAL MAGAZINE. 

there are quite a dozen copies in London alone. If Dr. Hellmann is 
correct (and it will be wonderful if he is not) in saying," sie in Keinem 
den Erdmagnetismus behandelnden Werke erwahnt werden," we think 
that a modification of George Stephenson's celebrated answer re- 
specting the cow and the railway train, would be appropriate : '*So 

much the worse for the works on Terrestrial Magnetism." 

Probably the real explanation is, that hitherto no one has attempted 
to work up the history of the' progress of Magnetic observation; 
Dr. Hellmann's few pages are excellent as far as they go, and Dr. 
Bauer's second work shows both ability and interest in the same 
direction, so perhaps, ere very long, something may be done 
towards issuing a complete monograph. 



ROYAL METEOKOLOGICAL SOCIETY. 

At the meeting of this Society, on Wednesday evening, April 
17th, which was held at the Surveyors' Institution, Westminster 
Messrs. F. C. Bayard and W. Marriott communicated a paper on 
** The Frost of January and February, 1895, over the British Isles," 
The cold period which commenced on December 30th, and terminated 
on March 5th, was broken by a week's mild weather from January 
14th to 21st, otherwise there would have been continuous frost for 
66 days. Temperatures below 10° Fahrenheit, and in some cases 
below zero, were recorded in parts of England and Scotland between 
January 8th and 13th, while from the 26th to the 3l8t, and from 
February 5th to 20th, temperatures below 10° occurred on every day 
in some part of the British Isles. The coldest days were February 
8th to the 10th. The lowest temperature recorded were— 17 ** at 
Braemar and — 11° at Buxton and Drumlanrig. The mean tempera- 
ture of the British Isles for January was about 7°, and for February 
from 11° to 14° below the average, while the mean temperature for 
the period from January 26th to February 19th was from 14° to 20° 
below the average. The distribution of atmospheric pressure was 
almost entirely the reverse of the normal, the barometer being 
highest in the north and lowest in the south, the result being a con- 
tinuance of strong, northerly, and easterly winds. 

The effect of the cold on the public health was very great, 
especially on young children and old people. The number of deaths 
in London due to diseases of the respiratory organs rapidly increased 
from February 2nd to March 2nd, when the weekly number was 
1,448, or 945 above the average. Rivers and lakes were frozen, the 
ice being more than 10 inches thick. 

The frost will long be remembered for its effect on the water-pipes 
all over the country, in many cases the householders being without 
water for more than nine weeks. As the result of enquiries the 
authors find that mains have frozen which have been laid as low as 
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3 ft. 6 ins. from the surface of the ground to the top of the pipe. It 
appears, however, that the nature of the soil had far more to do with 
the depth to which the frost penetrated than the intensity of the 
frost itself. 

From a comparison of previous records, the authors are of opinion 
that the recent frost was more severe than any since 1814. 

Mr. Southall spoke of the similarity of the frost to that of 1814, 
known in the West of England as the twelve weeks' frost, and said 
that in that year the snow was over the hedges, and everything was 
protected by it. 

Mr. Leeson Prince said that the mean temp, of February, 1895, 
was the lowest recorded in any month from 1842 to the present 
time, but that owing to the height of Crowborough above sea level 
(774 ft.) the extreme minimum in shade was only 12°*8. At East 
Grinstead the ice on a pond was 13 J inches thick. 

Mr. Percy Bicknell said that at the Skating Club in Regent's 
Park the members skated for 50 consecutive days. At Swavesey 
Fen, Cambridgeshire, his son found the ice to be two feet thick. 

Mr. Symons referred to the protection afforded by snow, and to 
the effect of the pressure and motion of the water in mains, on 
the formation of ice therein. 

Mr. C. Harding raised the question of the definition of a great 
frost — whether it should be reckoned by the period during which 
the min. was below 32°, or during which the max. did not rise above 
32°, &c. ; he also quoted various particulars relating to previous 
frosts. The President, Mr. Jackson, Mr. Dines, and Mr. Tripp also 
took part in the discussion. 

Mr. Birt Acres also read a paper on ** Some Hints on Photographing 
Clouds," illustrated by exceptionally beautiful photographs of clouds. 
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OLIMATOLOOICAL TABLE FOR THJB BRITISH EMPIRE, OCTOBER, ISM. 
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Rbharkb. 

Malta,— Adopted mean temp. (73''1), 4°-2 above the average. Mean hourly 

velocity of wind 75 miles. Sea temp, averaged TS^'O. TtaunderBtorma on let, 2oi, 

12tb, and ISth, and lightning on 6 other days. The max, in bud in July naa UTi 

On 12th, not as printed. J. F. DibsON. 

ifaurtfiua. — Mean temp, of airO'°l, of dew point 0° -5, and runfall -62 in, below, 

their respective averages. Mean honrly velocity of wind 10'5 miles, or O'S mile 

below average 1 extremes 32'0 on 29tb and 2'2 on 2Sth ; prevailing direction, E.S.E 

to E. by N. C, Mbldbuu, F.iLS. 

A tUlaide, — Mean temp, 0° "6 above, and rainfall 1 '1 1 in. above, the avei age of 37 

years. Good general rains this month, C. ToDD, F.K.S. 

iSyrfnf.j,— Temp. 0°*2 above, humidity 5'-9 above, and rainfall j40_ili. below^ their 

respective averages, 

rFelfinc/fon.- Generally 6ne throughout the month; u 
Prevailing V.V ■ -i- - ■ . - f 
month ; Uso st „ „ . 

above the average ; raiofall 3'95 in. below, or less than one-tenth of, the average, 

K. B. Gobi. 

Aucldaitd. — An nnuanally Sne and dry month, the only rain of consequence faUisg 
on the 28th and Slst. Barometric pressure and mean temp, both largely above Iht 
average ; rainfall very Hmall, and not one-third of the average. T, F. CBEEaEHAK. 

Jamaica, KiHdstOH. — Mean hourly velocity of wind 34 milea. Rains known >> 
" Seasons " general all over the island, the fall being one-third in exceu of tbe 
average and many stations having twice their average or more. R. JouHSlONl- 

Trinidad,— Rainfall 27uin. below the 30 years' average. J. B. Habt, 
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I SUPPLEMENTARY TABLE OF RAINFALL, 

APRIL, 1895. 

pr tho Conntien, Latitutlea, and Longitudes of moat of theia Statiom, 
■ee Met. Siag., '^al. XIV., pp. 10 & 11.] 
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METEOROLOGICAL NOTES ON APRIL, 1895. 

A.HMiiiVTiTKii'e.-Biir.far BaTDmetar; Thfr. [or Tbermunieter ; Mu. far UBiiiaum; Mio. (or 
Minimum; T (or TJiondBT ; L for Lightning ; T HtarThundtratorm ; E/nrttiiiu; BforllHLl; 

ENGLAND. 

STH4THFIRLD TuRorw. — The flrat part of the month was cold and raugh ; 
from the Tth to the 21st the weather was beantirully Que and dry, bal with 
cold wicdii ; the montb closed with Hhowery uoaettled weather. The ueaUtig 
of tha birds BLDgalarly late. Horse chestnut :□ leaf on ITth, Blauktboru in 
flower on 20th. 

AuDl.'idToN. — A rather sharp frost oa the 1st, followed by a few days 
of low max. temu. atid slight froets from the 13th to the lath. Altogether a 
favourable month. Distant thuiider on 17tb and 27th. i'lum trees in full 
blossom at the end, quite a fortnight later than lost year, tjummer visitora 
rather early. Swallows seen on the lOth, cuckoo on the ITth, aod nightuiKale 
on the 25 th. 

BtlRi St. EoMDNDa, Wesilkv.— A fine month, with frost only on the 5th 
and 15th. Foreign birds arrived at the usual timt. Vegetation as forward as 
the Bi-erage. Swallow seen on ilth. Cuckoo on 12th, and Nightingale on the 
Uth. Thnndec oa 17th and 25th. 

Norwich, Brdndall. — A due growing month; mean temp. iT'S. Cold 
and bleak from Ist to Tth ; dry and warm from 8th to 12th ; warm, with E at 
times, from lOtb to 2Tth. 

IiANnTOM Herrini.— The weather was 6ne from the beginning of the month 
to the leth. but unsettled from the ITth to the end. L on the 17th. Mean 
temp, at 9 a.m. 47 "5, 0°'2 above the average. Fogs were freiiaent, those on 
the 8th, 9tb, and 30th being thick. Cuckoo beard on the 10th. BUiakthoni 
in bloMom oa the 16tb. Foliage of trres four weeka later than the average. 

ToRijDAY, Caby Grkrs,— Rainfall *28in. below the average. Mean temp. 
47''-8, or 1=3 above the average. Duration of sunshine 167 hours, being 
23 hours below the average ; two sunless days. 

PoLAPiT TAMAB.~The month was rather wetter on the whole than usual. The 
first three weeks were dry and very favourable for agricultural work ; the last 
ton days very wet. 

Stbmitp, Upfirld.— Slight TB fromS.E. from 6 p.m. to T p.m. oo ITth; Tall 
the afternoon, and sheet L at night. 

WooLSTA.ST>iN.— The first half of the month was cold and backward, with 
sharp frosts on the ground on most nights. The latter part was warmer aod 
more genial. The ^rst swallow was seen on the 16th ; the Cuckoo heard on 
the 18th. Mean temp, of the month 47'''3. H on the 1st. 

TE.SBUBy, OaLEroN.— The first half of the mouth was very dry, bat from 
the 16th to tha end there was B nearly every day. The temp, of the mouth 
was about the average of 34 years. T en the ITth, 18th and 24th ; L on 17th : 
cuckoo heard on the 12th, a week earlier than uHuaL Damson, cherry aod 
plam trees in full blossom on the 3l}th. Sharp frosts oo 5 days. 

Lbiokster, BARKBT.^Some fine days, but often chilly, aud even chillier 
nights in proportion. First swallow seen on the 9th, first cuckoo on the 10th. 
T on Ist. Meam temp. 48°'9. 

MANCffESTBR, PLYMOUTH Ghove.— A Very fine month upon the whole. 
Summer weather from 9th to 17th, and generally fine to the end. Mean 
temp, 47° '8. 

WALES. 

HAVKHFORDWEST.^Exceptiug the 17th, there really was not ono day of warm 

shade-temp, in April. The temp, was abont the average and the weather 

showery in the first week. Fine bright weather with north -easterly wind and 

keen gcoand frosts set in on the Ilth, lasting to the 16th, when tbe conditions 
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gradually altered, tho air 
weather (ine but damp. 
K fell ill laree quantities i 
eoded cold but fine. Hoi 
I abniit (he 



came mneh milder, tlie wind Boutberly, ■ 
e wind reached the force of a gale on tliB 21 
to the 27th ; temp, again decreased, sod tl 
cheetnutB in leaf on the 17th, currants ai 
stage of advaocement ; blackthor 



only on 27tli, and not generally even then. Oak Bwelling, but 

sign, (iraaa lands look log remarkably well, and general appearance of the (m 

promising. Cucboo heard on I Itb. and swallow seen oa tbe I4th. 

lioQKU[in*N.— Dry and cold with N.K. winds during the tirat hUf 'd 
month ; the last fortnight showery, with wind S. W. 



SCOTLAND. 

Cabqbh. — The chief characterislic of the month is the low «aiiBbin< 
only ISl hours ; 46 hours tesa than the average for April during 36 y 
continuance of southerly winds for 8 days (IBth to 25th) is quite except 
while east winds were much leas prevaleW than UBual. The favourable — ' 
Dombined with a slight increase in the rainfall, and a more equable d. _ 
night temp, than usual, hod a very marked effect on vegetation durini 
latter portion of the month, and pasture and com crops more than dim 
tbeir leeway occasioned by the nnfavourable character of February mid & 
On the 9th tbe ground waa still frozen 9 inches below the surface. T 
on 24th, and T on 2eth. 

J R [IB CB OH. — During tbe first two weeks the weather was cold, bat U 
the end, particularly tho last ten days, it became much milder, and v< 
advanced rapidly. Most of the cereals were sown in good condition, 
■sen on 23rd, cuckco heard on 25th. 

CoLHONELi- — Rainfall '59in. above the average of 19 years. 

BOXBKRRF- — A wet, cold month. Mean t«mp. 44" '4. 



IRELAND. 

Dabbtnane Adbrt.- 

month fine and warm, 
tion made much progress. 

Watkefiird, Bhiwk Lodos.— Swallows about the house i 
Cuckoo heard on 2jth, and Corncrake on S6lh. 

O'BRiEKyBRlDaF., Ross. — Moderate rain and ratbcr low temp, up to the! 
All vegetation three weeks later than the aveiage, and fully a munth la " 
iu April, ]-■•■ 



arly equal prDjjortion. The mean temp. (48°'I) was 0° 4 ■ 
the average. High winds were noted on niue days. Sleet and H fell od 
and H on llth. The temp, e^tceeded 50° in the screen on every day exoepi 
Aurora borealis on tbe llth, 

VV A Bi.NQSTOWN.— Everything fnlly a month late. 

EliENFEL.— On tbe whole a favourable and seasonable month, anffiini 
fine in the early part far the prosecution of farm labour, and rainy ii 
half for purposes of vegetation. No appreciable frost. 
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RAINFALL OBSERVATIONS IN CHINA, 1886-92 

By M. LB Prof. Eaulin. 
H the year 1886 miofall observations were commenced at many 
e Chinese customhouaes, and also by Missionaries at some town» 
a Yang-Tse-Kiang river, in the centre of China, not far from thft 
ide of Shang-Hai, some of them nearly 700 miles inland. There 
BO five stations in Formosa and one in Iluinan. 
e observationB have been published by Dr. Doberck, for th^ 
886 to 1889, in the Quarterli/ Journal of the Royal Meleorolo^kal 
r, and for the years 1890-92 in the Ohservatums and Results a 
5f Kong Observafoiy. 

lavfl thus information as to the rainfall of that part of Asiu 
1 5 to 7 years from 33 stations, which may be thus grouped ; — ■ 

1. Southern coast of the Gulf of Pe-chi-Ii 

2. River Yang-Tae-Kiang. 

3. Delta of the Yang-Tse-Iiiang. 

4. Coast from Wenchow to Swatow. 

5. Canton and Hainan, 

6. Formosa. 
t anniiat rainfalL—Thia is small in the north, and increases 

y towards the south. From about 20 inches in the Gulf of 
i, it becomes double that in the Delta of the Yang-Tse-Kian^ 
5 about 600 mUes up the river we find 58 inches ar, Hankow, 
^^uing along the coast it is about 45 inches, but reaches 68 inches 
I. At Canton it is 66 inches, in the north of the Island o£ 
i inches, in Formosa it ranges from 60 to 90 inches, but ok, 
ig, the N.E. point, it reaches 148 inches. 

anal dietribvlion. — Notwithstanding the proximity of most of 
a to the sea, the regime is that of type I. which prevails 
e greater part of Asia. The exceptions are Foochow, Middle 
d Chapel Island, where the spring rains slightly exceed thoBe 
ner. The southern part of Formosa has also type I., but a' 
[hng, its northern extremity, we have the opposite, type IV., an< 
' li, not far off, the intermediate type III. 

. XXX. K 
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Abstract of Bain/all in China, 1886-92. 



Stations. 




J. South Cocutt of the Qvlf 
of Pe-chi-ti : — 

Houki 

Chefoo 

Shangtung ProDiootory. 

"2. Yang-Tfie-Kianq R. : — 

Ichang 

Haukow 

Kiukiang 

Wuhu 

Chinkiang 



'A. Delta of tlie Yang-Tae- 
Kiaruj : — 

Wusung 

Shaweishan 

North Saddle 

Gutzlaflf 

Steep Island 

Ningpo 



Coast from Wenchow 
Stoatow : — 

Wenchow 

Foochow 

Middle Dog 

Turnabout 

Ockseu 

Amoy 

Chapel Island 

Fisher Island 

Lamocks 

Swatow 

Breaker Point 



o. Canton and Hainan : — 

Canton 

Pakhoi 

Kiungchow (Hainan) 

6. Formosa : — 

Keelung 

Tamsui 

Anping 

Takow 

South Cape 
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120 35 

119 38 
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119 28 
117 18 
116 43 
116 28 



113 17 

109 6 

110 20 



121 45 
121 25 
120 13 
120 16 
120 51 



I 30 12 

I 30 33 

I 29 43 

3122 

32 12 



31 25 
3125 
30 52 
30 49 
30 12 
29 58 



28 
26 8 
25 58 
25 26 
24 59 
24 27 
24 10 
23 33 
23 15 
23 20 
22 56 



Year. 



25 8 
25 10 
22 59 
22 36 
2165 



6 
6 
6 



7 
7 
7 
7 
6 



5 
6 
5 
4 
6 
6 
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7 
7 
5 
6 
7 
6 
7 
7 
7 
7 



23 7 6 

21 29 7 
20 3i 7 



7 
7 
6 
6 

7 



Winter. Spring. 



Summr. I Autmn. 



in. 
0-09 
1-93 
1-67 



3-26 
8-98 
7*97 
5 64 
3-63 



616 
7-35 
7 19 
5*95 
5-90 
11-55 



7-67 
6-85 
6-83 
6-23 
4-41 
6-68 
5-86 
6-75 
414 
5-88 
4-85 



4-52 
610 
4-63 



46*48 

16-93 

2-33 

0-86 

615 



in. 

1-71 
2-20 
3-05 



I 



12-47 
18 55 
19-26 
11-87 

8-27 



9-36 
8*16 
7*31 
7-80 
9*81 
15 10 



18 56 
17-42 

16-71 
15-39 
11-23 
15-28 
13-91 
1218 
14 14 
18-41 
18-03 



24 93 
13-41 
14-20 



33-98 
21-86 
14-95 
12-50 
11-94 



in. 
10-91 
17-02 
13-83 



21-43 
2214 
20-05 
15-21 
14*27 



14-24 
14-73 
10 21 
12-63 
11*46 
24-43 



30*24 
16*47 
15-31 
17-85 
14-88 
18*57 
12-06 
22*43 
19-99 
2718 
28 93 



27*26 
33-67 
20 32 



24-66 
19-10 
41-67 
39-62 
45-45 



Tmr. 



in. 
3121 
4-46 
3-97 



7-9-2 
8 02 
8 13 
7-48 
6-30 



9-73 

10-63 

7-26 

5-78 

11-06 

17*18 



10-97 
8-04 
7-69 
7-48 
3-88 
6-08 
6-61 
4-09 
5-61 
7*49 
9-22 



8-91 

9-73 

16*28 



43-26 

22-07 

6-53 

8-73 

24-23 






IB. 

16*92 
25-60 
22-62 



45W 
67'fiB 
65*41 
40-9» 
32-47 



39-49 
40-77 
31-97 
32-06 
38-22 
68-26 



67-44 

48-78 
46*54 
46-95 
34*40 
46-61 
37 4S 
45-45 
4378 
68-96 
61-03 



65-62 
62-91 
64-43 



148-96 
79-96 
6448 
61-61 
87-77 
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[It may be convenient to append the following values for the same 
district as given in Loomis's ** Contributions " : — 

Long. Lat. Average 

Stations. E. N. Years. Rain. 

e / o / in. 

Pekin 116 29 ... 39 57 ... 33 ... 2456 

„ TaienTsin 117 10 ... 38 17 ... 4 ... 2177 

Shanghai 121 16 ... 31 19 .. — ... 43*35 

Zikawei 12126 .. 3113 ... 8 ... 42 44 

Kelung 121 46 ... 25 20 ... 2 ... 120*08 

Canton ]]3 16 ... 23 15 ... — ... 7764 

HongKong 114 13 ... 22 20 ... 12 ... 84*45 

Macao 113 32 ... 22 10 ... 14 ... 69*10 

Hanoi Tonkin 105 48 ... 21 2 ... 1 .. 70*91 

Bangkok 100 30 ... 11 45 ... 10 ... 58*55 

Saigon 106 45 ... 10 47 ... 7 ... 82*96 

[Ed. 

KOYAL METEOROLOGICAL SOCIETY. 

The Monthly Meeting of this Society was held on Wednesday 
evening, May 15th, at the Surveyors' Institution, Westminster, 
Mr. R. Inwards, F.R.A.S., President, in the chair. 

Mr. G. J. Symons, F.R.S.. and Mr. G. Chatterton, M.Inst C.E., read 
a paper on "The November Floods of 1894 in the Thames Valley,'^ 
which they had prepared at the request of the Council of the Society. 
This consisted of a systematic description of the causes which led to 
the great floods of November last, and an analysis of the records 
obtained from the Thames Conservancy Board, from the engineers 
of several of the towns along the river, and also from rainfall 
observers throughout the Thames watershed. The information was 
given chiefly in the form of tables, one of the first being a chrono- 
logical history of floods in the Thames Valley from the year A.D. 9 
down to the present time. This was followed by a short description 
of the damage wrought in November, 1894, which was illustrated by 
a number of interesting lantern slides. Details were then given of 
the levels reached at various places in all the principal floods from 
1750 to the present time. The authors exhibited a map showing 
the relative elevation of all the parts of the Thames Basin, and then 
gave details of the rainfall for each day from October 23rd to 
November 18th, 1894. The results obtained by the Thames Con- 
servancy Board, showing the flood-levels at each lock, were exhibited 
on a longitudinal section from Lechlade to Teddington, and the 
hydraulic inclinations from lock to lock were shown in a tabular 
form. The volume of flood-water, as gauged by the Thames Con- 
servancy at Teddington, rose rapidly from 4,000 million gallons per 
diem on November 12th, to 10,250 million gallons on the 16th, 
to 12,800 million gallons on the 17th, and to over 20,000 million 
gallons on the 18th, when the discharge reached its maximum. 
The last-named discharge is equivalent to 0*37 inch over the whole 
watershed of the Thames above Teddington Lock. 

Mr. F. J. Brodie read a short paper " On the Barometrical 
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ChangoH pivccding and accomimnying the heavy Rainfall of November, 
1894/' from which it appeared that the latter half of Octoher was 
characterised by unusually bad weather, especially in the more 
western and suuthorn parts of the British Isles. The rains of 
Novi'mber 11th to 14tb, which actually caused the floods, were dae 
to two secondary depressions which developed a certain amount of 
intensity as they passed over the southern part of England. 

As tlie two papers dealt wuth two branches of one subject, the 
discussion on both was taken together. 

Mr. Baldwin Latham thought that the paper proved that floods on 
the Thames were not larger than in old times, which showed that the 
statenii^nt so often heard that floods were increased by agricultural 
drainage was fallacious. 

Mr. IN^regrine Birch added liis protest against the opinion that 
land diainage increased the floods, and suggested that the idea arose 
from the increase of buildings, the waters which now invaded 
dwellings b»*ing unnoticed in the times when they simply spread over 
mejidowfl. 

Mr. Chatterton said that he had been unable to ascertain the 
levels of the bed of the river, and spoke on the variations between 
the mean hydraulic gradient, and the actual level, of the floods. 
The water appears to be held up for a time in ditches, drains, &c., 
by slijiht obstructions till it reaches suflicient volume to carry away 
tlu; obstructions and comes down with a run, causing a very rapid 
rise, in thc^ river. 

Mr. K. F. (irantham did not agree with Mr. Latham and Mr. 
Birch tii:\t the floods were not increased by drainage, but the Thames 
had been greatly improved, and the water was passed down the 
river much more rapidly. 

The Rev. J. Slatter thought that the Thames Conservancy might 
mitigate the flootls by running the river down after heavy rain. 
At Whitchurch he liad noticed that the rise of the river occurred 
36 hours after the rain fell ; the floods in recent years had not lasted 
one quarter of the time that they used to, owing to the improvements 
eftected on the river. 

The President, Mr. Scott, ^Fr. Burstall, Major Lamorock Flower, 
Captain Wilson Barker and Dr. Buchan also took part in the 
discussion. 

Mr. Symons, in reply, said that the influence of drainage on floods 
is not ascertainable without precise information as to each individual 
flood, variations in the cause producing varying effects. He had 
pleade.d for flood n)arks for 30 years, and could not understand the 
indifference of public bodies to their erection. 

A paper by the Bev. F. W. Stow entitled "A Natural Ther- 
mometer " was also read, in which the author inferred the existence 
of a marked local diffei*ence of temperature from observations of the 
etlects of the frosts of May 1894 on chestnut and ash trees near 
Bishopsdale, Yorkshire. 
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A FIN DE SIECLE PROJECT. 

[We do not regard the proposal dealt with in the following article 
— and which we believe has been rejected — quite so contemptuously 
as do our Belgian friends, but their criticism is so interesting and 
instructive that we translate it in exfenso from del et Terre — Ed.] 

The whole daily press has recently teemed with details respecting 
the magnificent project submitted by M. Paschal Grousset to the 
Director General of the Pa* is Exhibition of 1900, and destined, in 
the opinion of the author, to be the feature of the Exliibition. 

M. Grousset requests authority to proceed with an experiment 
tending to clear up one of the most interesting subjects connected 
with terrestrial physics — that of the existence of a central fire. It is 
desired to ascertain whether beneath the crust of the earth there is a 
nucleus in a state of fusion, or any other source of heat accessible to 
man and forming a store of force, of light, and of motion. Or does 
a vast liquid ocean exist beneath our feet 1 

One may well be astonished, says M. Grousset, that man has 
never attempted to study a problem of such importance, and on the 
whole so easy, but in ordinary circumstances the costs of the attempt 
would be too great in proportion to the benefit immediately obtain- 
able. 

And this is how M. Grousset proposes to realise the magnificent 
project of which he is so fond, and to solve the important problem 
which has, for so many years, divided the physicists and geologists. 

To dig horizontal galleries at successive depths of each 200 
metres (say 650 feet), uniting them by a series of vertical shafts, and 
going downwards until an unbearably high temperature is reached, 
if the law of increase of temperature be confirmed. 

We will not describe in detail the attractions which M. Grousset 
proposes to offer to visitors to his subterranean galleries — they are 
to pass in succession from representations of the Arctic regions with 
ice and snow, then to temperate, and finally to representations of the 
tropics. Electric lighting, perfect ventilation and safety, everything [!] 
has been arranged for. 

M. Paschal Grousset is perhaps a profound politician and a great 
statesman (he was a member of the Paris Commune), but he is un- 
questionably an indifferent savant, and his knowledge of the physical 
condition of the earth's crust is that of the last century. 

Some years ago a Spanish or Mexican engineer (we forget which) 
tried to awake popular interest in an even wilder scheme, namely, 
to dig a hole right through the centre of the globe ! 

One of our most distinguished bibliophiles, very learned in many 
things, who was equally haunted by the question of a central fire, 
imagined another mode of solving the problem, by selecting a very 
lofty and isolated volcano and at its base excavating a horizontal 
gallery abutting on the central region of the mountain. 

M. Grousset would be satisfied with going down 1,500 metres 
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/nearly a rnile i. but to do that there is no need to sink at Paris hori- 
zontal ;;all*^iie§ connectcrl by vertical shafts — of which the cost ife 
p'jt at If* icillion francs say £600,000). 

The B^l^naij mine of VivLrs-Keunis (Gillj) has a depth of about 
1,100 metres ( |inile) and many others are between 800 and 1,000 
metre*. 

At the w^-Il of Sperenberg, 40 kilomMres (24 mfles) South of 
Berlin, the greatest depth is 1,390 metres (0*8 mile) and at Schlede- 
bach, also in Germany, the depth of 1,910 metres (1*2 miles) btt 
b^en n-ached. Lastly, at Wheeling, in Western Virginia, a bore hole 
goes down to 1.500 metres. 

When the Mont Cenis tunnel was being pierced, part of it wis 
1,051 metres fl mile) below the summit, the summit of the St 
Gothard is 1,700 metres (1*1 miles) above the rails, and those in the 
Siniplon will be 2,135 metres (1*3 miles) below the summit. 

M. Grousset does not appear to have any idea of the temperatures 
already ascertained at the great depths which we have above quoted. 

In the Belgian coal mine of Poirier, although only 940 metres 
(0*6 mile) deep, the temperature in badly ventilated portions is 
28^ or 29' C. (8*2^10 84' F.), and in culsde-sae it reaches 32° or 
33UJ. r90'to9PF.). 

At Sperenberg 49° C. (120" F.) and at Schledebach 57-5** C. 
(1355" F.) has been observed. 

At Wheeling, where the observations were made as a scientific 
investigation lasting over a whole year, the bottom temperature was 
43°*5 C. (110^*3 R), although at the surface it was only 10°-5 C. 
(51° F.) The increase of temperature became more rapid the deeper 
the boring was carried ; for the whole depth it averaged 1® C. in 
40 metres (P F. for 72 feet), but near the bottom it wa« 1° C. for 
30 metres (1° F. for 54 feet). 

During tho construction of the St. Gothard tunnel 3U°*8 C. 
(87°*4 F.) was recorded. In the Simplon tunnel it has been com- 
puted that a temperature of 47°*5 C. (117°*5 F.) will be reached, and 
that for 10 kilometres (6 miles) it will be at least 40** C. (104° F.). 
The constructors will reduce this excessive temperature by powerful 
ventilation and by the production of water spray under high pressure 
and infinitessimally fine. 

The foregoing statements show that the temperature at the depth 
of 1,500 metres (4,875 feet) is already known. The realisation of 
M. Grousset's project would therefore teach us nothing. 

Finally (and this is an important detail), has M. Grousset estimated 
the cost of cartage and dumping of the millions of cube metres of earth 
which will have to be raised from the various shafts and galleries ? 
No such item appears in the estimates. 

So far Ciel et Terre, We do not say that its criticism is not well 
founded, but this proposal like most, may be regarded from two 
points of view. 
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When the Eiffel Tower was proposed, much ridicule was heaped 
upon the suggestion, and yet to this hour instruments on its topmost 
platform are automatically recording facts in the Bureau MiUorologique 
which, like those already obtained, will doubtless be worked up by 
French savants and published by M. Mascart — sufficient proof of 
their utility. 

So with M. Grousset's project. It is perfectly true that deeper 
borings and mines have been sunk, but almost always with a com- 
mercial object, and nothing approaching to a physical or magnetical 
observatory has ever been established at a great depth. Why should 
less be learned at 1,500 metres below the ground than at 300 metres 
(1,000 feet) above iti Earth Tremors, the transit of earthquake 
shocks, the flexure of the Earth's crust, variations in the force of 
gravity, in fact a multitude of problems occur to us which a deep- 
seated observatory free from the vibration of machinery, of blasting 
and of mining work could pursue. 

Lastly, we are certain that to the general public the law of increase 
of temperature with depth is unknown, and we can see no harm, but 
rather the contrary, in the general diffusion of knowledge upon the 
subject. 

EARTH TEMPERATURE AND WATER PIPES. 

[We wish to ascertain the truth, and care relatively nothing as to 
whether suggestions made by ourselves are accepted or rejected. 
We see no advantage in printing letters which accept the suggestions 
which we offered; but, on the other hand, we wish to put our readers 
in possession of all that we have received, or seen, in criticism of our 
position, and these are the only two. The Rev. J. Slatter's letter 
really confirms our theory. The well water would not be ** ice-cold 
water " — not like the Thames water which we see had, after storage, a 
temperature of 32°-9.— Ed.]. 

WATER PIPES. 
To the Editor of the Meteorological Magazine. 

Sir, — There is one cause of injury to the water-pipes by frost 
which has escaped you — but which by my own cursory observations 
I am convinced has had as much to do with it as any you have 
enumerated — 1 mean careless laying of the pipes ; so that continuity 
of the soil which was filled in was not preserved. My own pump 
draws from the well by about 35 feet of pipe laid horizontally, not 
more than 15 inches below the surface, and with a northern exposure; 
yet I suffered no inconvenience from frost. I attribute my immunity 
to the pipe being laid in ashes, which substance is not a good con- 
ductor, and being homogeneous and fitting close shut out the cold 
air completely. 

Yours faithfully, 

JOHN SLATTER. 

Whitchurch, Oxm, 23rd May, 1895. 
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HATFIELD WATER WORKS. 

Sir, — Regarding your remarks in the Meteorological Magazine (pp. 58 
and 59) as to the temperature of the water of this well, viz. 51^, amelio- 
rating the condition of mains from heing frozen, this may be so, 
under certain conditions, to a greater or less degree. But the depth 
of the mains is a most essential factor in preserving them from 
frost, even when the water is pumped at the temperature as above. 
That this is so is proven by the circumstances of the water mains of 
St. Albans and Watford, both in this district, which were frozen to 
such a degree during the late frost as to almost deprive for several 
weeks these towns of water, and that the Engineers of these respec- 
tive water works inform me that the water from their wells, as 
pumped, is of a temperature of from 50° to 51°. In both towns the 
water is pumped into covered reservoirs. Hatfield mains would 
have been frozen this last winter just as so many other mains were, 
but that they were laid to the depth descnbed in my letter on p. 68. 

Another circumstance that deprives the temperature index of 
almost any significance in the case of these works is, that the 
supply of water is so great in relation to its consumption, that 
pumping for 15 hours suffices for the week's constant service of 
168 hours. Tlie former number of hours is but 9 per cent, of the 
latter. Consequently the water in the open reservoir, which has 
a week's supply capacity, was nearly all the winter as cold as ice, 
as long as the frost continued. 

Yours sincerely, 

H. M. MILLER. 

Hatfield, Herts, May 3l8/, 1895. 



PHOTOGRAPHING METEORS. 

In Ciel et T&ire, for April 16th, details are given of attempts made 
in the United States in 1893 to photograph members of several 
shooting star groups, and they were sufficiently successful to induce 
us to bring the suggestion before our readers, so that those interested 
in photography may try a new object. At Yale Observatory the 
camera was put upon an equatorial mounting and directed towards 
the radiant point, the total exposure was four hours, and three traces 
were found on the plate — one very good. On the same evening an 
ordinary camera, tixed at a window at Ansonia, caught the same 
meteor, and from the two traces the details of the meteor's path 
have been computed. The notice concludes with the following 
remarks : — 

" Experience shows that with perseverance records of the path of 
meteors can be obtained. The exactitude of the results obtained is 
incomparably greater than can be obtained by any other method." 
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REVIEWS. 

Les Aurores FolaireSf par Alfred Angot, M6t6orologiste titulaire au 
Bureau central m6t6orologique de France. F. Alcan, Paris, 1895. 
8vo., vii.-318 pages, 18 engravings or plates. 

M. Angot calls attention to the long interval (more than a century) 
between the appearance of de Mairan's Traitd physique et historique de 
Vaurore hm^Me (1733), and the next important work, Bravais' con- 
tributions, published in the Voyages of the ** Commission Scientifique 
du Nord,'* and to the fact that during the subsequent half century 
no special work upon the subject has appeared in French. We do 
not quite understand this, and had perhaps better quote verbatim, 
first from M. Angot's preface, ** Depuis cette 6poque [1840? the 
publication of Bravais's work] aucun travail d^ensemble n a paru sur 
cette question dans notre pays." 

Either M. Angot's memory failed him, or else this is a severe hit 
at Prof. Lemstrom's UAurm'e horeale^ published in Paris in 1886, and 
the Avant-propos of which finishes with these words, " Nous sommes 
heureux de pouvoir r6produire k la fin de cet ouvrage neuf dessins 
d'aurores bor6ales, qui ont 6te graves d'apres les documents fourais 
par M. Angot, m6t6orologiste titulaire au Bureau central m6t6oro- 
logique de France.*' 

As regards the plates, those in Prof. Lemstrom's book are certainly 
better than those in M. Angot's. 

However, we forsake comparisons and confine our attention to the 
work before us, which certainly has several merits. The subject ia 
treated systematically, thoroughly, judiciously, and clearly ; these 
are strong words, but we believe that each is absolutely true. It is 
not often that we can forgive an author who issues a book without 
an index, but M. Angot's arrangement of chapters and sections is so 
extremely good that the table of contents answers almost every 
purpose which an index would. For example, Chapter III., " The 
Physical Characteristics of Aurorse," has the following sections : — 
Colour, Intensity of the Light, Nature of the Light, Noise, Odour ; 
or again, Chapter V., " Periodicity of Aurorae ' : Daily Period, Annual 
Period, Secular Period, Relation to Sun-spot Periodicity. Classifica- 
tion like this renders it easy to ascertain with great rapidity not 
merely M. Angot's opinion on any point, but what the most recent 
and competent investigators have said ; because, as we have already 
mentioned, M. Angot seems to us to have written not merely a well- 
arranged book, but one which is very fair and judicial in the way it 
discusses statements, and which is very easy and pleasant to read. 

As regards the sound of Auroras, M. Angot evidently feels that 
the evidence is very weak, but he leaves the suggestion open for 
further investigation, but the evidence for Aurorse producing a smell 
either like ozone or of any other kind, he considers too unsatisfactory 
to be accepted. 

One feature has struck us on looking through this book, and we 
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mention it without for a moment asserting that there is anything in 
it In recent photographs of lightning strokes, they have not 
infrequently appeared as gauzy ribhons. Some of the " curtain " 
patterns of aurora are by no means dissimilar in appearance. 

We ought to give a short extract typical of the general style of 
the book, but it is all interesting, and therefore selection is difficult. 
The Section, " On the relations between the Clouds and Aurora," is 
very good, but we have room for the conclusion only, viz. : — 

** To sum up, there exist indisputable relations between clouds of 
the cirrus type and aurorae ; the two phenomena present the same 
laws of periodicity, they are successive and sometimes co-existent^ 
and their analogy is often such that many observers do not hesitate 
to affirm that the production of aurora is dependent upon the 
presence of cirri. We shall see later on that these views have very 
important bearings upon the theory of the aurora." 

We can conclude by strongly recommending the book to the 
attention of our readers. 



Dorset Annual Rainfall, 1848-92, by Henry Storks Eaton, M.A. 
Past President of the Roy. Meteor. Soc. 8vo, Dorchester, 
1895 (Excerpt Proc. Dorset Nat. Hist, and Antiq. Field Club), 
30 pp., 2 coloured plates. 

Mr. Storks Eaton has long been known as one of the best amateur 
meteorologists in the country. More than 30 years ago (in 1861) he 
contributed to the British (now the Royal) Meteorological Society a 
paper " On the fall of rain in Devonshire " which was far in advance 
of anything of the class, which had up to that time been done either 
for any part of England or of the world. In intervening years he 
has dealt with temperature, pressure, and other subjects, and now in 
the short paper under notice he gives an epitome of the rainfall of 
his native county which is almost as perfect as we can imagine, and 
as the observations permit. He has collected records from 75 
stations in the county, and from 37 in the adjoining counties of 
Hants, Devon, Somerset and Wilts, the aggregate number of years 
dealt with being 670 in Dorset and 376 in the adjoining counties. 
The totals are printed in extenso so that they are available for anyone, 
but Mr. Eaton has worked out the true mean for each station with 
great care, computing them by differentiation from four stations and 
then adopting the mean of the four values. Mr. Eaton has, we 
believe, visited the majority of the existing stations so as to become 
conversant with the position and details of each, and gives in his 
paper a large map showing by shading the altitude above sea level of 
the whole county, while facing it is another on the same scale (4 
miles to 1 inch, about ^^^^^^^ showing the rainfall by small figures 
over the sites of the observations, and also by blue shading, which 
naturally takes much the same configuration as the shading repre- 
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senting altitude. It is with this map alone that we should have 
preferred an alteration, or to speak correctly an addition. We do 
not understand why the author did not put on isohyetal lines for 30, 
35 and 40 inches of rainfall. We have drawn them on our own copy 
and think that they tend greatly to emphasise the facts observed. 
The mean rainfall varies from rather below 30 inches near Weymouth, 
and Swanage, and in the extreme N.W., to nearly 50 inches on the 
hills in the centre ; where, for the information of water engineers, we 
may mention that there is a ridge nearly 20 miles by 4 miles — say of 
80 square miles with a mean rainfall of more than 40 inches. If we 
took it at 44 inches this would give a daily supply of 40,000,000 
gallons a day, sufficient for say two million persons. 

The paper brings out many facts of interest and importance ; we 
will quote two only. There has lately been a discussion as to 
whether in a long register the driest three consecutive years will 
have a rainfall less than the mean l>y ^th or by -Jth — we prefer to 
express it thus : whether the mean ratio for the driest three consecu- 
tive years should be taken as 83*3 or 80 0— Mr. Eaton's table gives 
78*7. The other discussion has been as to there being any justiK- 
cation for the statement that years ending with 4 are generally dry. 
The only such years in Mr. Eaton's table, and the ratios for these, are 

Year. Katio. 

1854 62 \ 

11^:::::::::::: ^5 Average, 79. 

1884 89) 

Therefore they were all dry, and on the average there was a 
deficiency of 21 per cent. 

Mr. Eaton and the Dorset Nat. Hist. Club have to be thanked for, 
and congratulated upon, an excellent piece of work. 



CORRIGENDUM. 

To the Editor of the Meteorological Magazine. 

Met Mag,y vol. xxx., p. 61, Foot note, *, line 11, 
Far ** The wind was easterly," 
Bead " The wind was westerly." 

With every apology for the slip of the pen, 

F. C. 
[We thought so, and therefore put the t — Ed.]. 
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Remarks. 

Mai,ta. — Adopted mean tamp. (62'^-8), VS above the average. Mean hourly 
velocity of wind 7 '3 miles. TbuDderBtorma on 5 days, and lightniug on 8 other days. 
Hail on 15th. Dew point temp, ranged between 64° '4 on the lat and 46° 7 on the 
3rd. At noon on the .Wth, during a dead calm, several walerapouts were aeeii over 
the sea three or four miles N.E. and N. W. of this station. J, F. Dobhon. 

Mauritius, — Mean temp. oF air equal to, dew point 0°'3 below, and rainfall '59 in. 
below, their respective averages. Mean hourly velocity of wind 11-2 miles, or 
0-3 mite above average ; extremes, 23'5 on 2nd and 12th and 1 'T on 3th ; prevailing 
direction, E. by S. to E. by N. Thunder aud lightning on 28th. C. MBLimnM, F.R.f. 

Ckxuin, Culoubo. — Thnnderatorme occurred on 11 days and lightning was seen an 
two other days. D. G. Mastbll. 

Melbourne. —The max. temp, in shade {lOS"-? on 2Tth) ia the highest recorded in 
November during 40 years. R. L, J. EiLLBBy, F.R.S. 

Adelaide, — Mean temp. 1" '5 above the average of 37 years. On four consecutive 
days (23rd to £6th) the max. shade ternp exceeded 100°, a very unusual oecurrenee in 
November. Rainfall /D in. below average. C. Todd, F.B.S. 

Ssdiie.y. — Mean temp. 4°'4 above, humidity S below, and rainfall 2'49 in. belov. 

their respective averages. H C. Rdsseu., F.B.S. 

Welliiuiton, — On the whole a wet month, with short intervals of fine weather. 

Prevailing N. W. winds, generally strong. Lightning on 13th. Mean temp. P'O 

above, and rainfall 0'3 in. below, their respective averages. R. B. QoBt- 

Avcklatid. — Showery and variable during the month. Particularly heavy fall of nJD 
on 17tb, S'lS in. falling in leea than 12 hours. Barometric pressure and mean temp. 
close to the average of 27 years, rainfall 2'3 in. over the average. T. F. ChkkskiUI'. 

Jamaica, Kingston.— Mean hourly velocity of wind 31 miles. In Kingstootlit 
weather was fine, with rainfall a little below the average. R. JoKNanwt 

TtusiDAD. — BaJofall "42 in. aboio the avetajfi lA ^ -^eOT*.. 3, H, Hi«r- 
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SUPPLEMENTARY TABLE OF RAINFALL, 

MAY, 1895. 

[For the Counties, Latitudes, and Longitudes of most of these Stations, 

see M(A. Mag., Vol. XIV., pp. 10 & 11.] 



Div. 



II. 
ft 
ft 
*f 
}i 
it 
III. 

«> 

n 
>f 
«« 

IV. 

9* 
99 
f • 
ft 
>f 

V. 

*t 
f > 

99 
f f 
)> 
>» 
>} 
}> 
t f 

VL 

»f 

>» 

>> 

ft 

VII. 

f » 
VIU. 

t> 
ft 

IX. 

f » 
f} 
»» 

X. 

9t 

ft 

XI. 

99 

If 



STATION. 




Dorking, Abinger Hall. 

BirchingtoD, Thor 

Hailsham 

Kyde, Thornbrough 

Ems worth, Redlaods ... 

Alton, Ashdell 

Oxford, Magdalen Col... 

lUubury, Bloxham 

Northampton, Sedgebrook 

Alconbury 

Wisbech, Bank House.. 

Southend 

Harlow, Sheering 

Cohhester, Lexden 

Rendlesham Hall 

Diss 

Swaffham 

Salisbury, Alderbury... 

Bishop's Cannings 

Blandford, Whatcombe. 
Ash burton, Holne Vic. ... 
Okehainptou, Oaklands. 

Hartland Abbey 

Lynmouth, Glenthome. 

Probus, Lamellyn 

Wellinv^ton, Suunysiie,. 
Wincanton, Stowell Rec. 
Clifton, Pembroke Road 

Ross, The Graig 

Wem, Clive Vicarage ... 
Cheadle, The Heath Ho. 
Worcester, Diglis Lock 

Coventry, Coundon 

Ketton Hall [Stamford] 

Grantham, Stain by 

Horncastle, Bucknall ... 
Worksop, Hodsck Priory 

Neston, Hinderton 

PrfSton, Haii^hton 

Broughton-in-Fumess . . 

Ripoo, Mickley 

Melmerby . B ildersby ... 
Scarborough, South Cliff 
Middleton, Mickleton.. 
Haltwhistle, Unthank.. 

Bamburgh 

Keswick, The Beeches... 

Llanf rechf a Grange 

Llandovery 

Castle Malgwyn 

Builth, Abergwessin Vic. 
Rtiayader, Nantgwillt.. 



Div. 



STATION. 



m. 




•56 


XI. 


•70 


ti 


•12 


tt 


•27 


tt 


•25 


XII. 


2-27 


99 


•18 


tt 


•49 


xin. 


•51 


ft 


•47 


XIV. 


•89 


XV. 


•16 


« « 


1^09 


XVI. 


•31 


tt 


•35 


tt 


•59 


ft 


111 


XVII. 


•22 


44 


1-08 


XVIII. 


•24 


99 


1-59 


f$ 


•60 


ft 


•61 


t» 


•53 


«f 


•92 


XIX. 


•65 


tt 


•41 
1^01 


tf 

XX. 


•43 
1-01 


99 
99 


•58 


t« 


• • • 


tt 


•77 


tf 


•64 


tt 


•60 


tf 


•89 


XXI. 


1-89 


, } 


•39 


tt 


• • • 


tt 


•71 


XXII. 


•53 


tt 


•70 


tt 


• • • 


«t 


•89 


xxni. 


•47 


tt 


•65 


tt 


• • ■ 


tt 


•34 


99 


•63 


tt 


•26 


t» 


•91 


»> 


•97 





Like Vyrnwy 

Corwen, Rhug 

Carnarvon, Cocknidia ... 

I. of Man, Douglas 

Stoney kirk, Ard well Ho. 
New Galloway, Glenlee 
Melrose, Abbey Gate . . 
N. Esk Res. [Penicuick] 
Kdinburgh, Blacket PI.. 
Glasgow, Queen's Park. 

Inverary, Newtown 

Islay, Gruinart School.. 

Dollar.. 

Balquhidder, Stronvar.. 

Ballinluig 

Dalnaspidal H.R.S. ... 

K.eith H.R.S 

Forres H.R.S 

Fearn, Lower Pitkerrie. 
Loch Shiel, Glenaladale 
N. Uist. Loch Maddy ... 

Invergarry 

Aviemore H.R.S 

Loch Ness, Drumnadroohit 

Invershin 

Scourie , 

Watten H.R.S. 
Dunmanway,Coolkelure 
Fermoy, Gas Works ... 
Killaruey, Woodlawn ... 

Caher, Daneske 

Balling^rry, Hazelfort... 
Limerick, Kilcornan ... 

tinnis 

Miltown Malbay 

Gorey, Courtown House 

Athlone, Twyford 

MuUingar, Belvedere... 
Longford, Currygrane... 

Woo llawn 

Crossmolina, Enniscoe.. 
Collooney, &farkree Obs. 
Ballinamore, Lawderdale 
Lough Sheelin, Arley .. 

Warrenpoint 

Seaforde 

Belfast, Springfield 

Bashmills, Dundarave... 

StewartstowD 

Buncrana 

LoughS willy, Carrablagh 



•••«••«•• 



Total 
Rain. 



2-52 
•32 
•26 
•41 
•58 

1^05 
•90 

l-4^2 
•20 

1-17 
•07 
•64 

1-00 
•44 

1-86 
•79 

1^10 
•62 

2-60 

1^77 

103 



\ 



1-49 

167 

•56 

1^24 

•43 

1-60 

•70 

•94 

1-02 

•99 

•86 

1-03 

1^17 

•15 

•41 

•15 

•61 

•96 

2^17 

130 

•90 

•41 

•19 

•21 

•31 

•93 

•69 

23 

10 



1 
1 



London (Cunden Squars) . 
UudBtDDe(Himt0D Court). 

Strathdeld Targiu 

Hitohin 

Winilow (Ad<Im|(ton) 

Bur; St. l!:dinundH (Westlej) 

Norwich (HruuiUll) 

WByraonth{UngtonHerriug) 

Torqasy iCiy Grwu) 

Patapit Tamar [LBUQceatoti].. 

Stroud (U|ifie1d) 

ChDrch3treltoi](WaolBtalto>i) 
TenbQrj(Orloton) . ... 
Leicester (Baikby) 



HmUv Hal! [Tickhill]-.. 
Mnnch«Bter( PI jiiiouthGro»B) 
Wetherbj (Hihston Hall) 

Skiptou ( ArnclilTe) 

Hof] (PeBmonPark) 

Ne*c»fltl« (Town Moor) .. 
Borrowdale (Seathwiiito).. 

Cardiff (Ely) 

HaverFordweal 

Aberyfltwilh (Oogerddan) 
Llnniliidiio 



Jedburgh (Sun ay side)... 

Colnionrl! 

Locligilpliead (Kilmory) 

MulUQuiuish) 

Loch Leven Sluices 

Dundee (Easttirn Necropolis) 

Brneniar 

Aberdeen (Criinford) ... .. 

Stratbconan [Keaaly] 

OleDcarrnn Li>ilf{<: 

Cawdor [Nairn] 

Dunroliin 

S. Kooaldaay (Roeberry).. 

DarrynBDB Abbuy 

Waterfor,! (ISrnok Lodge) 
0'BrienBbrit!a«(RoMi) .. 
Garlow (Browne's Hill) ... 
Dublin (FiU William Square) 

Balliuisloe 

Ciifdeo CKylemore) 

Waringstown 

Londonderry (Creggan Res.). 
OmaEh ^Rdpiifel) 



— i9 

— 1 re 

— 1 )l 



a And 3L bAndaa. 
-t-Shows that the fall was above 



e And 3D. 
the arerage ; 
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METEOROLOGICAL NOTES ON MAY, 1895. 

ABBBKviATioNs.-Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. for 
Minimum; T for Thunder : L for Lightning ; T S for Thunderstorm ; H for Rain; H for ilail ; 
8 for Snow. 

ENGLAND. 

Strathfield Turgiss. — A very dry May, fiue and bright, with plenty of 
sunshine, and warm until the 15th when a sudden fall of temp, occurred. 
Great heat on the 30th, followed by a TS at night. First swarm of bees on the 
3rd ; Swift first seen on 6th ; horse chestnut in flower on 7th, Ox eye daisy on 
I7th, Laburnum on 19th. TSS on 23>d and 30th. 

AuDiNOTON. —A very fine month. B the least in May during the last quarter 
of a century, with the exception of 1871 when *47 in. fell on 5 days. Max temp, 
the highest registered in May since 1871. A sharp TS on the night of the 30th 
with very vivid L but not much R. 

Bury St. Edmunds, Westley. — A dry sunny month; temp, above the 
average until the 14th, then five days of cold north winds which injured the 
trees and hedges on the north side like exposure to fire ; very hot from the 
26th to the end of the month. B much wanted. T on the 12th, and distant T 
on the 23rd. H on 16th and 17th. 

Norwich, Brctndall. — Fine and warm to 14th ; on the 16th a great fall in 
temp., the max being 72^*0 on the 14th, 58° 4 on 15th, and 44«**2 on 16th, on 
which day storms of H and sleet were frequent. The latter part of the month 
was again warm. In many parts of the county the results of the storm of the 
16th were apparent to the end of the month, the north sides of the trees being 
covered with brown shrivelled leaves as in November, while on the south side 
the bright green May foliage was intact. L and T at night on 30th. 

Langton Herring. — There was an absolute drought of 29 days from 2nd 
to 29th inclusive. A fine warm mouth ; mean temp, at 9 a.m. 56''*0, or 2*1 
above the average of 23 years. Fogs on the 13th, 14th, 24th, and 27th. TS 
on 30th. Hawthorn in blossom on 18th. 

Torquay, Oaky Green. — Rainfall 1*63 in. below the average. Mean temp. 
54^*5, or 2°*7 above the average. Mean humidity 73. Duration of sunshine 
298 hours 35 minutes, being 79 hours above the average ; no sunless days. 

PolapitTamar. — The driest May for 14 years. In addition to the drought 
the month was remarkable for the exceptional amount of sunny bright hot 
weather, and for the number of days on which there was very little wind. 
The average shade max. is 63° *9. There have been only three other months 
since January 1881 with less B. 

Stroud, Uffield. — S and sleet fell on the hills on the 17th. T was heard 
on 22nu with H showers, and TSS occurred on 24th and 30th. 

WooLST ASTON. — An extremely dry month ; the first and last parts were very 
hot, the middle part as cold, S falling lightly on the 17th. T with most vivid 
L for many hours on the 30th. Mean temp. 55^*1. 

Tenbuky, Orleton. — The driest May for 47 years, and with the exception 
of May 1893 the warmest for 35 years, despite a week's cold weather from the 
16th to the 22nd inclusive. The ther. reached 70° on 15 days and the maximum 
of 82'' '1 on the 30th is the highest recorded in May since 1864. T on 23rd, 
24th, 25th, and 30th. L on 25th and 30th. . 

Leicester, Barkby. — A month of drought and changeable temp. First 
swift on 1st., first nightingale on 12th. L and T on the 9th without B, also on 
30th with some B. Slight S on 20th. 

Manchester, Plymouth Grove. — The driest May experienced since 
observations commenced 29 years ago. The 30th was the hottest day in May 
for 29 years according to my record with the one exception of May 20th 1868, 
when the max temp in shade was 87^. A slight fall of S occurred in the early 
morning of the 17th, T and L on 24th, and T on the 30th. Mean temp. 55^*8. 

Wetherby, Kibston. — Hot sunshine daily ; B much wanted. 



in. Agreal 
want of K. 
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WALES. 

SoB-tho ye 

. . . . n any May recorded. Gn^t heat prdva 

from the 7th to the Ilth. sneceetled by a auiiden fall of temp. At night oti 

16th it blew ■ gale strippinti the fruit treG<i of their epiendid bloom, and iE. 

days and colder nights prevailed up to the 36th, when a warm period a^nj 

' it amaunt of bright Bunshine and grSias ionda fuilering much for 1 

Wind gBQemlly N or N.E. 

IAN.— Very dry throughont the month, with bright aaushine. ' 

•nd B in the neighbourhood. 

.SCOTLAND. 

Carges. — Another record in 1895 hae to be noted, after the coldest 
ever experlencefl (February), we have had in May the driest month aiaci 
vations commenced .W ycara ago, R failing on only one day during a ah 
On uo previous oacasion has the K in any month been helow '10 in. Ud 
have far more than the average for the next two mouths Ihe water Bnpp]( 
far aa it ia dependent on springs and wella, is likely to become a aerir ~ 
(rideration. The mean temp, for the month S3°'3 is 2'''6 above the ave 
May. In only three years since 1859 baa a higher mean temp, been ri 
via, 53«7in 1875. 54''-3in 1889, 54'"-5 in 1893. An unusually warn 
prevailed during the lost II dayaof the month, Ihe mean temp, from Slsttc 
being 66°'5. The nighta were generally very clear aod cloudless, and I " 
reduced the mean temp, below what might have been expected f 
number of very warm days. Auother feature was the high mean ba " 
this presauru having been only twice exceeded iu May siuce 1859. 
unusually backward, and pastures and corn crops EuSeriiig for want of 3 

JunacKGU. — The early part of the month wae, ae usual, cold and i 
with low temp, and N.K. and E. winds. The last fortnight was m 
vegetatioo progresaed rapidly. All crops look well. T and L on 2VAi 4 
2Sth. 

Co LMONELL. — Rainfall 223 in. below the average of 19 year?. 

RoEBERRY. — Very dry, with a very cold week during the middle o 
month. Mean temp. 40" "5. 

IRELAND. 

DarhYNANB Abbkv.— A line and dry month and on the whole warm 
with a few cold days in the middle and at the end. 

Waterfdud, Brook Losob. T and H ahowers on the 1st. Mean temp. Sl4 
Prevailing winds easterly. 

O'Kriensbridqe, Rosa. — A fine month with abundant sunshine, 
smallest S in May since ISSl, when only -51 in. fell. Cool in the even! 
IStbtoSlst. Great heat ou 29th and 30th. Whitethorn b1 do 

DtTBLlN. — A l)eautifnl month — bright and dry, without a 
frosts. The amount of cloud waa very low, only 3-7, Mesn temp 64°-3 
above the average. Solar halos on the 3rd and 4th. Lnnar halos on the 
:ird, and 9th, and an aurora on the 2ud. High winds on 3 days, attaining^ 
force of a gale on Slat. T on Ist and 24th. H and sleet on the lat. SI' -"-' 
fog^n' on the 3rd and 4th. 

WARlNiiaTOWN. — The driest May recorded. 

Bdenfsl. — Another irionth of deficient rainfall, making the total lini 

January, S'6.')ii]., the lowest for the like period in the 31 years daring 

the record here extends. Temp, above the average except during the third 

bnt as it did not then reach freezing point, the prospects of fruit are exoi 

^ and the foliage ia moat luxuriant, but the drought is seriously affecting ordii 
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THE DRYNESS OF THE FIRST HALF OF 1895. 
Several covrespon dents hv/o sent notes calliii}r uttHDtion to tlie fact 
that the first six months of thiij yeur have given a tot^l rainfall 
Bmaller than even that of 1893. 

Before writing anything upon the suhject, we have tried to 
ascertain what departure from the average might be expcutcd during 
the six months. 

We have already shown that three consticutive dry years may hava 
eliglitly less than fourtifths of the average ; that two consecutive 
dry years may huve only three-quartera of the average, and tliat one 
driest year may have rather less than two- thirds of the average ; or, 
writing them as percentages — 



no rain, when, of course, 
ixpocted to be about half 



78 74 

We know also that a month may hai 
the percentage is Plotting these vali 
for six months the least total might he 
the average, or 50 per cent. 

We have tested this by the Camden Square record, which now 
covers 37 consecutive years. 

We may premise that on the mean of 37 years the fall for the first 
six months averages H'40 inches, and for the second six months 
14-48 inches, or 44 and 56 per cent, re-ipectively of the yaar/y total. 

The following are the six driest hrst six and driest last six months, 
and their percenta):;i-s of the mean fall for the respective six months 
during the whole 37 years : — 

Dry Six Months. 



1 


Totnl 


Percent 




Ye^. 








■ 


D.pth. 


ot M^^n. 




Deplh 




•i 


1870 


6 "ho 


60 


li 


■8fi3 


10-62 


73 , 


ft 


.874 




61 


.864 


8-48 


59 






















8-12 


71 






10-bO ; 


73 




1^3 


6-39 


66 




m] 


12 05 


83 




'89.S 




48 




[B90 


n-8 


68 



' vol,. XXX. 
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Tkit Mems to show not merely that on the average the first six 
■iMiUis «r6 drier than the second (as everyone knew before), but 
Abo that they are liable to greater deficiencies than the second six 
ilMiitti& The average percentage for the six most remarkable dry 
Mifadft ^f January to June is 60, but for the corresponding group 
M' July to December it is 73. 

I^jglly—and this is the point which has led to the enquiry— 
jmnmij to June of 1895 comes out with a little less than half the 
«v«nig^ ^^^ ^ absolutely the driest corresponding period for 
37 t(*rs. 

we will now give some data worked upon a shorter basis, so as to 
include a representative number of stations, and thus to ascertain the 
m^over which the drought has been exceptional. We have taken 
alttions of which we have the values for 1895 and for 1893, and 
llie average for 1880-89; and finally, to keep the table within a 
leaaonable size, we print only those values which show that the fall 
has iii 18y5 been less than 70 per cent, of the 1880-89 mean : — 

lUaiuni of the total rainfall in the first six months of 1893 and 1895 to 
the average for the same period during 1880-1889. 



Station. 



Camden Square 

Abinger Ball 

Chiselhurst 

Tenterden 

Crowborough 

Strathtield Turgiss 

Fielde'sWeir 

Addington 

Magdalen College.. 

Sheering 

Barkby 



County. 



Middlesex .. 

Surrey 

Kent 

»» 

Sussex .... 

Hants .... 

Herts 

Bucks .... 

Oxford .... 

Essex 

Leicester ., 



Mean 
18»0-9. 



in. 

1076 
12-73 

9-26 
10*95 
13-82 
10-64 
10-79 
11-67 
11-50 

9-88 
11-70 



1893. 



Amount. 






in. 
6-40 
8-66 
6-39 
9-69 
9-43 
8-11 
5-74 
8-21 
5-92 
6-37 
7-05 



Percent 



60 
68 
69 
89 
68 
76 
53 
71 
51 
64 
60 



1895. 



Amount. 



in. 
5-48* 
816 
4-98 
6-83t 
7-99 
714 
5-01 
6*50 
6-43 
5-54 
7-96 



Percent 



51 
64 
54 
62 
58 
67 
47 
56 
56 
56 
68 



* Driest in 37 years. 

From this tahle it appears - 



4- Driest in 32 years. 



(1.) That our estimate that the fall of rain for a period of six 
months may fall to half the average is very near the 
truth. 

(2.) That the district in which the deficiency in 1895 has heen 
greatest is slightly to the N.E. of London. 

This second conclusion is coiTohorated by the very remarkable 
figures contained in the following letter, for which we are indebted 
to Mr. Biyan. 'J he Fielde's Weir figures are incorporated in the 
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above table ; the others cannot be, because we have not the averages. 
The Buckhurst Hill total of 4-06 inches looks more like the summer 
value for the Hiviera than the total for six months in ** so called " 
rainy England. 

To the EdUor of the Meteorological Magazine, 

Sir, — Herewith I beg to send you the rainfall for the six months 
ending 30th June at stations in the Valley of the Lea. You will 
observe that the rainfall is very low indeed. 

Lea Bridge 4*26 in. 

Ferry Lane, Wiilthamstow 4*49 ,, 

Chingford Mill 

Hagger Lane, Walthamstow 

Buckhurflt flill 

High Beech 

Waltham Abbey 

Feilde*8 Weir (junction of river Stort and river Lea)... 5*01 

Yours truly, 

WILLIAM B. BRYAN, M.LC.K 

East London Waterworks Company y Lea Bridge^ Jtdy Qth^ 1895. 
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A FIN DE SIECLE PROJECT. 

To the Editor of the Meteorological Magazine, 

Sir, — Referring to the article on Grousset's proposal, in the 
Meteorological Magazine for this month, I think that you will find that 
the feasibility of the scheme is evident, from what has been done at 
Wieliczka salt-mines, a few miles from Cracow. I copy from 
^'The Angdiis** for May, 1895, published in Honduras. You may 
be able to verify the statement ; if it is correct, the greatest depth is 
over two miles : — 

" The system of mines extends over an area of 6 miles from east 
to west, and 2 miles from north to south, with underground streets, 
squares, &c., and over 30 miles of tramway ; the greatest depth 
reached about 12,000 feet. At the de^th of 300 feet is St. Anthony's 
chapel, hewn oiit of the salt rock. One of the caverns, called the 
greai hall, contains lustres hanging! from the roof, and all the 
curiosities, crystals, petrifactions, &c., which have been found in th<! 
mines. It is of amazing beauty, as the salt, according to its various 
qualities, is of different colours, greenish, dark-grey, yellow, &(;. 
The annual output of salt exceeds 50,000 tons.*' — Yours faithfully, 

R. STRACHAN. 

11, Offord Road, N,, June I9th, 1895. 

[We were rather startled at the depth of " 12,000 feet,*' as that 
ought to give a temperature of 281^ F. The only work which we 
can find on our own shelves which' gives a description of these 
wonderful mines is Kloden's Handhuck der Erdkunde, and it agrees 
with The Angelus in all respects except — as to the depth. Our 
Honduras contemporary has added a — 1,200 feet is given by 
Kloden and is no doubt correct. —Ed.] 



88 



SYMONS'S MONTHLY METEOROLOGICAL MAGAZINE. 



A LOST OPPORTUNITY—RECORDING RAIN GAUGES. 

Wb are sorry to use the above heading, but it seems the only 
appropriate one. We have heard much of the new Brussels 
Observatory at Uccle, and have often had to refer to the good work 
done by M. Lancaster. We suppose that either the Director, 
M. Folie, or perhaps a committee, is responsible for the instruments 
provided ; but with whomsoever the responsibility rests, it is 
apparently the case that this observatory, upon which thousands of 
pounds have been spent, does not possess either a recording or a 
storm rain gaui^e. We can arrive at no other conclusion, from the 
fact that a great thunder and rain storm broke over the observatory 
about noon on June 10th, of which M. Lancaster gives a description 
in del et Terrey but while his remarks give a vivid word picture of 
the storm, the actual numerical values are but two (and they are 
not absolutely consistent), and there is no information whatever as 
to the intensity of the fall during different parts of the 35 minutes. 

The storm is stated to have begun at 5 minutes after noon, and 
to have lasted 35 minutes ; that is to say, from 0*5 p.m. to 
0*40 p.m., and the fall in 35 minutes is stated to have been 60 mm. 
(2 3G in.), but we are told also that the fall between 1 p.m. and 
3.30 p.m. was 6 mm. ('2 4 in.), and that the total for the day was 
66mm. (2*60 in). This implies that there was no rain between 
0*40 p.m. and 1 p.m., but nothing in the text gives that idea. 

The Brussels records extend back for half-a-century, no such fall 
has occurred before, but every meteorologist knows that such falls 
will occur sooner or later. It has come, and apparently found 
skilled observers with no better apparatus than that put up by 
Quetelet more than halt-a-century ago. 

Brussels observatory is not alone in this unpreparedness. Green- 
wich Observatory has no recording rain gauge, except the antiquated 
one put up among the chimney pots about 1840. So with the other 
public observatories ; Cambridge has not one, nor Bidston, nor 
Edinburgh (but one may be ordered for the new observatory, we 
do not know), nor Dublin. 

On the other hand, we believe that the following Meteorological 
stations are already provided with one or more : — 



Div. 
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1. Camden Sq. (Private) 
I. Hornsey Local Board 

II. Croydon (Private) 

II. Kew Ol)Servatory. 

]I. Eastbourne (Pdvate) 

II. ,, Corporation 

III. Berkhamsted (Private) 

III. Oxford Observatory 

IV. Abl.ey Milla (London C.C.) 
V. Rousdou Observatory (Pvt.) 
V. Falmouth Observatory 



Div. VI. W. Bromwich Corporation 
VII. Leicester ,, 

VIII. Liverpool .. ,, 

VIII. Stony hurst Observatory 
VIII. Lancaster Corporation 
XIIL Edinburgh (Private) 
XIV. Glasgow Observatory 
XVII. Aberdeen 
XVIIL Fort VVilliam 

XX. Valentia. 
XXIII. Armagh Observatory 



»« 



»» 



*) 



»» 



** 



»> 






)) 



»» 



STUONS'B HONTHLT IDTTEOROLOGICAL UAGAZINE. 

INDELIBLE DEGREE MARKS ON THERMOMETERS. 



A 



= B 



Ever eince thermometerB have been 
made accurately, nod with the divisions 
engraved on the stems, there has been 
trouble from the lilack comiDg out of 
the said divisious, and when one realizes 
how extremely fine and shallow is the 
cut, in which the black has to be re- 
tained, the astonishment is, not at the 
fact that the black sometimes comes 
out, but that it ever stops in. As the 
result of much thought, this evil has, 
by the use of better materials, been 
largely mitigated. Some thermometers 
alsOi'especiallyforuseas "grass minima," 
are made on a plan which we suggested 
twenty years ago, and were told was 
impossible. We may as well mention 
what it Has. About 50 years back, 
Mr. G. Leach, a very careful meteoro- 
logical observer, had glass tubes made 
of about ^-inch internal diameter, and 
long enough to contain the stem of a 
thermometer on which the divisions 
had been engraved and blackened ; the 
bulb was left outside, and the tube was 
packed round with cork and other 
materials. These " Leach's shields " 
did partly protect the degree marks, 
but the joint was not air-tight, moisture 
condensed instile, and the divisions 
washed out. We suggested that the 
joint should be welded, and were told 
that unequal expansion would cause 
fracture — but it has been done. 

Mr. Hicks, of Hatton Garden, has, 
however, hit upon a plan which seems 
to us perfect and everlasting. It seems 
so difficult to construct that an in- 
creased price would be necessary, but 
that is not the case, and if Mr. Hicks 
likes to supply the thermometers at 

the usual price, it is not for the piiblic to complain. 

We cannot expect a description alone to be sufficient, so give a view 

of a broken bit of the tube and a section of the same. 
The process of construction apparently is — 

(1) Prepare the thermometer stem with an enamel back and two 
bores, one of the usual size for the mercury or spirit. 
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and the other a large flattened bore behind to contain a 
strip of mica. 

(2) Blow the bulb on the ordinary bore, fill with mercury or 

spirit, and seal that bore. 

(3) Point oflf 32°, 52^ 72° &c., on the front of the stem. 

(4) Transfer these points to a prepared strip of mica, and 

divide and figure it as if it were the thermometer stiem. 

(5) Drop this scale into the large flattened bore, so that it 

agrees perfectly with the 32°, 62°, &c., marks. 

(6) Weld the bore, and thus hermetically seal the scale in 

position. 

The Ulustration shows a broken thermometer stem with part of 
the mica scale projecting. The section shows the thermometric bore 
for the mercury or spirit, and the flattened bore for containing the 
mica scale. 

We have carefully examined both a sound and a broken ther- 
mometer made under this patent, and as far as we can see, there is 
no reason why it should not be f^s legible a thousand years hence as 
in the present year of 1895. 



KOYAL METEOROLOGICAL SOCIETY. 

The last meeting of this Society for the present session, was held on 
Wednesday evening, June 19th, at the Surveyors' Institution^ 
Westminster. Mr. R, Inwards, F.R.A.S., President, in the chair. 

Mr. R. H. Curtis, F.RMet.Soc, read a paper on the "Hourly 
Variation of Sunshine at Seven Stations in the British Isles." The 
paper is based on records of the Campbell-Stokes instruments for 
10 years, 1881-1890. at Aberdeen, Glasgow, Armagh, Stonyhurst^ 
Valencia, Kew, and Falmouth. 

The results are dealt with in two ways : (1) A comparison of the 
actual duration, irrespective of the varying length of time that the 
sun is above the horizon at the difl*erent stations, and (2) The relation 
of the duration recorded, expressed as a percentage of the possible 
duration. 

From the fact that there is a fairly close agreement between the 
means for the two 5 year periods, into which the 10 years have been 
divided, it may be inferred that the 10-year means approximate 
closely to the means which a longer period would yield. 

Taking first the average daily duration, Falmouth is decidedly the 
most sunny station of the seven, having a daily average amount of 
sunshine of 4^ hours. This amount is half-an-hour more than that 
recorded at Valencia, and three-quarters-of-an-hour more than at 
Kew. Of the other four stations, Aberdeen, the most northern but 
at the same time a coast station, with 3*64 hours has more than either 
Stonyhurst or Armagh, both inland stations ; whilst Glasgow with 
only 3 hours, or about a quarter of its possible amount, has the 
smallest record of the seven, a result to some extent due to the 
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nearness of the observatory to the large manufacturing works with 
which the City of Glasgow abounds. At Valencia, Kew, Stonyhurst 
and Armagh the maximum duration is reached in May, the daily 
mean amount varying in the order named from 6f to 6 hours. At 
Falmouth and the Scotch stations the increase goes on to June, when 
the mean duration at Falmouth reaches 7^ hours, at Aberdeen 6^ 
hours, and at Glasgow 5*6 hours. 

As might have been expected, January and December are the 
most sunless months of the year. At no station is there much 
diflference bat ween them, but the smallest mean daily duration of 
sunshine occurs in December at every station except Falmouth, 
where January is the least sunny month of the two. 

Considering the distribution of sunshine throughout the day, the 
most prominent feature at all stations is the rapid increase in the 
mean hourly amount during the first few hours following sunrise and 
the even more rapid falling off again, just before sunset. This rapid 
increase in every month of the year covers two or three hours and 
the decrease rather less, the changes in the hourly amounts during 
the remainder of the day being of much smaller amplitude. This 
seems to be due rather to the greater extent of the lower atmos- 
phere through which the sun's rays have to pass at those times 
than to greater cloudiness. 

It is impossible in a short notice to describe the hourly variation 
but a few salient points may be mentioned. At Aberdeen, the 
different months show great similarity, and the most sunny hour is 
always at or close to noon ; the hours following have a slight 
advantage over those preceding it. 

At Glasgow, the greater amount of sunshine in the afternoon is 
well shown and, except in the winter, the max. occurs about 2 p.m. 

At Armagh the sunniest part of the day occurs just before noon, 
but the variation is peculiar in several months, the max. in July 
occurring as early as 9 a.m. 

The Stonyhurst maximum occurs at noon and 1 p.m., but varies 
in the different months from 11 a.m. in March and April, to 2 p.m. 
in July and August. 

Valencia shows a fairly uniform course from sunrise to sunset, the 
max. occurring at noon. 

At Kew, the increase and decrease in the hourly duration i* 
very uniform, rising to 40 per cent of the possible amount at 
noon and 1 p.m. 

At Falmouth, the maximum is reached at 11 a.m. and is main- 
tained till 2 p.m., the afternoon hours having rather more sun than 
the corresponding hours of the morning. 

Mr. C. Harding thought that the smoke of the Glasgow factories 
mentioned in the paper is the cause of the defect of sunshine shown 
in the morning hours. 

Mr. Bayard remarked on the flatness shown at the top of the 
curves of hourly variations, the lines being comparatively straight 
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from 10 a.m. to 3 p.m., also on the adjustment of the different 
patterns of instrument. 

Mr. Dines suggested that the flatness of the curves is due to the 
fact that the instrument is a heat recorder and that, although slight 
obscuration would stop the record early or late, it would not do so 
when the altitude of the sun is considerable. He would like to see 
the records compared with those from photographic recorders. 

Mr. ISowerby Wallis thought that, considering the effect of smoke 
at Glas'^ow and the slight interruption in the record at Armagh 
caused by the shadow of the anemometer, we should not at once 
assume that other anomalous results shown in the paper represented 
physical facts. 

Mr. Tripp said that the Campbell instrument recorded the heat 
rays, the photographic the chemical rays, and asked whether there 
was any means of recording the light rays. 

Mr. Symons believed that no other country in the world could 
produce such a series of records, and was proud to welcome the 
paper. The effect of smoke at Glasgow could not be denied, 
but Falmouth showed a similarity in the curve, though to a less 
extent. He thought the records were a function of the altitude of 
the sun, and would like to see the effect of this eliminated from the 
results. 

The Hon. F. A. R. Russell would like to see the results compared 
with observations of direction of wind, amount of cloud and mist 
and haze. 

Mr. Gaster said that the paper had proved the greater amount of 
sunshine at coast than at inland stations, but experiments were 
necessary as to the difference at hill and at valley stations. The 
direction of wind was important in relation to the effect of smoke, 
and a comparison of sunshine records at Kew and Greenwich showed 
this well. 

Mr. Backhouse spoke on the daily variation of cloud as compared 
with sunshine. 

Mr. Marriott referred tc papers on the sunshine observations at 
(Greenwich by Mr. Ellis, and at Kew by Mr. Whipple, described a 
method of testing the adjustment of the instrument, and spoke of 
the importance of height above ground. 

The President spoke of the effect of wind, mist, rain, &c., on the 
trace burnt on the cards. 

Mr. Curtis, in reply, said that the results should undoubtedly be 
studied not only with the physical characteristics of the station, but 
also with the other meteorological elements. He did not think that 
wind had any effect on the record, but while mist moderated the 
amount of burning, cloud stopped it altogether. 

Mr. H. Harries, F.R.Met. Soc, read a paper on " The Frequency, 
Size and Distribution of Hail at Sea." The author had examined 
a large number of ships* logs, and gave extracts from them showing 
that hail has been observed in all latitudes, as far as ships go north 
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and south of the equator, and that seamen meet with it over wide 
belts on the polar side of the 35th parallel. 

The Hon. F. A. R, Russell analysed the records showing that few 
of them described what would on land be called great hail storms, 
and that the majority were near shore or at least not in mid-ocean. 
The hour being late, the discussion was not continued. 



HISTORY OF BRITISH EARTHQUAKES. 

To the Editor of the Meteorological Magazine. 

Sir, — Many notices of British earthquakes are to be found in the 
Meteorologies Magazine^ perhaps more frequently in the early than in 
recent numbers. The subject has indeed but little direct connection 
with meteorology, but the training provided by the accurate reading 
of delicate instruments and the careful observation of the weather is 
precisely that which is most essential to the seismologist. 

With a view to aiding in the careful observation of earthquakes 
and to pointing out the details most worthy of attention, I have 
drawn up a short paper of suggestions, a copy of which by your 
kind permission is inserted in this number of the Met. Mag. 

I would also take this opportunity of mentioning that I am pre- 
paring a history of the British earthquakes of the nineteenth century, 
and should be very grateful for any notices of past or future shocks 
which your readers may be so kind as to contribute, whether derived 
from newspapers, private diaries, or other trustworthy sources. 
That such a history should even approach completeness is of course 
out of the question ; my aim must be to reduce, as far as possible, 
the imperfection of our seismic record. 

Yours obediently, 

CHARLES DAVISON. 

373, Oillott Road, Birmingham, June llth, 1895. 



DO OVERHEAD WIRES WARD OFF LIGHTNING? 

Have our cities been altogether wise in burying their electric wires? To 
answer this question, observations were first made in all the cities having 
telephone installations, and in a large number of places without such installa- 
tions ; and their result has been to demonstrate the fact that the network of 
telephone wires has diminished the violence of thunderstorms and lessened the 
danger from lightning. As the first statistics obtained were not free from 
objections, the observations were continued according to definitely limited 
rules. Thus there were examined 900 places, of which 340 had city telephone 
systems, and 560 had none. The results were favourable to the first ; the 
ratio of injury to buildings in them to that in places without telephone systems 
was as 1 to 4*6. It may be objected that places without telephone systems are 
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usually smaller than those which possess them, and that experience has shown 
that dftnger from lightning is greater in the country than in the city. Bat this 
danger is at the greatest only about twice as large, while the above given ratio 
between towns with and without telephone systems shows the danger in the 
latter to be about five times greater. It seems to speak especially well for the 
protective powers of the telephone system that of a total of ninety-four 
buildings which were damaged by lightning in cities provided with such systems, 
there was only one which had a water-pipe connected with the lightniug 
conductor. The wider problem also was investigated, whether the network of 
wires of the telephone system hinders or weakens the lightning discharge by 
gradually equalising the difference of electric potential which exists between the 
clouds and the earth's surface ; and here the equally favourable result appeared 
that in the places with telephone systems an average of three lightning 
discharges struck the earth during each hour of storm, while in the places 
without telephone systems five bolts struck during the same time. The 
observations are not yet completed, but it should already be regarded as proved 
that the network of wires of a telephone system actually exerts a ])rotecting 
influence against injury from atmospheric electricity. — [Gaea {Leipsic).]— 
Pvhlic Opinion, April 19th, 1895. 



TELEPHONES AND THUNDKRSTORMS. 

Do overhead telephone wires exercise a controlling influence on the electricity 
of the atmosphere ? That the convene occurs is evidenced only too plainly by 
the disturbances in telephonic communication which result from the presence 
or proximity of a thunderstorm. More than one instance may be recalled of a 
telephone wire being struck by lightning, to the detriment of the instrument 
and to the discomfiture of the listener. Such a case was commented upon in 
the Lancet of May 5th, 1894. But do overhead wires ward off lightning ? We 
are indebted to the Decorators^ Oazette and Plumbers^ and Qa^JUtera^ Review for 
the **fact'* that the risk to buildings of being struck by lightning in places 
unprotected by overhead telephone wires is nearly five times greater than in 
places provided with a telephone system.* An immunity of this kind cannot 
be considered improbable. It is to bfe remembered that an overhead telephone 
wire becomes in point of fact a lightning conductor, and in this capacity may 
act in two ways : (1) by equalising difierences of potential, it may prevent the 
occurrence of the disruptive discharge ; or (2) receiving a lightning charge it 
may carry the current to earth. With reference to the first point there can be 
little doubt that overhead conductors, if connected to earth, do play an 
important part in the distribution of atmospheric electricity. Lord Kelvin in 
a recent paper (read before the Philosophical Society of Glasgow) states that 
the difference of potential he obtained between the earth, and an insulated 
burning match placed nine feet above the ground, was 200 to 4,000 volts. 
What, then, is the result of permanently connecting by a good conductor the 

* We think that the Lancet is mistaken in giving the credit to the DecorcUor's 
Gazette (a copy of which we have been unable to obtain) as the resemblance to 
the preceding quotation from the Gaea seems to show that the Decorator's 
Gazette has simply reproduced its facts. 
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earth and the atmosphere directly above it, a condition which exists in the 
case of single- wire telephone circuits? Such an arrangement must tend to 
equalise potential and prevent the accumulation of those charged masses which 
no doubt form the nucleus of the storm cloud. This equalisation will continue 
to take place in all conditions of weather. But when a storm does occur, it is 
obvious that the wire if struck by lightning carries the current to the point of 
greatest danger — viz., to the instrument and to anyone in its vicinity. There- 
fore, unless the strictest structural precautions be taken, such a wire becomes 
a source of danger rather than of safety. 

To obviate this danger, every post or support for overhead wires ought to be 
6tted with a lightning guard, and every instrument, whether using the earth 
as a return or not, should bo fitted with an efficient form of lightning arrester. 
Where the overhead wires are not connected to earth, as is the case with over- 
head "lighting mains" and **twin" telephone circuits, any equalising effect 
upon potential difference is practically lost, and any circuit connected with 
overhead wires of this kind must be dangerous, inasmuch as such wires become 
lightning conductors in all but the saving device of an earth connection. For 
*' lighting mains " it can scarcely be doubted that the underground system is in 
most respects the better : (1) for obvious reasons connected with the size of the 
cables ; (2) for the electrical reason that if carried overhead no earth connection 
is allowable by the Rules of the Board of Trade. For telephones the adoption 
of the " twin wire" system seems to bring with it the advisability of placing 
the wires below the surface of the ground, inasmuch as this system does away 
with the earth return as part of the circuit. It therefore appears that from 
an electrical point of view there may bein overhead wires an element both of 
safety and of danger. The latter will certainly predominate unless supports 
be protected with lightning guards and every instrument provided with an 
efficient ** protector" — that is, with an unfailing means of carrying a strong 
current to earth without passing through the instrument. Is this secured in 
practice ? Can it be secured with any certainty by even the best lightning 
arrester or earthing device of any description ? As long as the coarse expedient 
of a connecting wire is necessary for the guidance of electrical energy, so long 
must this question of " wiring," with its safeties and its dangers, be one of 
great and growing interest. But it may be pointed out that if every house 
were fitted with an efficient form of lightning guard, a greater immunity from 
lightning discharges would be secured than that which at present exists 
with the closest network of overhead telephone wires. — Lancet, May, 1895. 
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CUUATOLOGIGAL TABLE FOR TUB BRmSH EUPISB, DBOBHBEB, 13H. 
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Reharkr. 

Malta. —Adopteit mean temp. (55^8), 0°'5 below the average. Mean honrly 
velouity of wind 11-6 miles. Thuniieratormi oa 8 day«> a>"l lislitiiiugon G other dayi. 
BulooSdays. Dew point temp, ransed between 6iS°-6 on tlie fjth and 36° on tbe 
18th. r r- T J p D'laWN. 

^auWlii'A. — Mean temp, of air 0^*6 above, dew point 2'''2 above, and rainfali 
"79 in. above, tlieir respeutive aver»;;eB. Wean honrly velocity of wind 12'0 miles, or 
1-1 mile above the average; extremes, 30-3 on I7th aud 0*0 on 3rd-, prevailing 
direction, E.S.E. to &. by N. Thunder and lightning on lit, 4th, 6th and 27th, aod 
thunder on 7th and 13th. C. Mbldbhh, F.R.S. 

Ckylon, Culoubu. - Thunderstorms occurred on the let, 2nd, 3rd, 5th and 6th, aad 
lightning was seen on the 4th and 18th. D. Q. MaHTBLL. 

Addaide.—iAea,a temp. VA ahove, and rainfall -S* in. above, the average of 37 
years. Weather generally hot, and general and heavy rains setting in after Cbrigtmu 
Day, especially heavy in pasture diaiHcteK and N.E. of Uke Eyre. C. ToDD. F.R.S. 

Hydnr.g.— 'iAee.a temp. l''-l above, humidity 4-7 below, and rainfall '44 in. above, 
their n-spectivo averages. H C. Rbbseu,, F.R.S. 

ITt^/inirton. — Prevailing wind N.W. and strong in the early part of tbe month. 
Generally tine pleasant weather. Mean temp. 2'"2 above, and rainfall 3'I2 in. below, 
their respective averages. R. B. Gobi. 

^ucji^arui.— Reinarliable for its extreme dryness, the total rain for the month beiog 
only -20 in., the average of 27 years being 2*78 in. Mean temperature much above 
the average. T. P. Chkkskiiak. 

Jamaica, Kincstoh.— Generally fine. Northers from lOtb to 20th and on29tb. 
Rainfall above tbe average. Mean honrly velocity of wind 37 miles. R. JuHNnoNl. 

TiLlNlDAD.— Kainfall I '65 in. below the average of 30 years. J. B. Habt. 
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SUPPLEMENTARY TABLE OF RAINFALL, 

JUNE, 1895. 

[For the Counties, Latitudes, and Lonfl^itudeis of most of these Stations, 

see Met. Mag,, Vol. XIV., pp. 10 & II.] 
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Dorking, Abinger Hall. 

Birchington, Thor 

Hailsham 

Ryde, Thornbrough 

E1118 worth, Kedlands ... 

Alton, Ashdell 

Oxford, Magdalen Col... 

Biubury, Bloxhara 

Northampton, Sedgebrook 

Alcoiihury 

Wisbech, Bank House.. 

Southend 

Harlow, Sheering 
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Diss 

Swaffham 

Salisbury, Alderbury... 

Bishop'8 Cannings 

BUn Ifoni, Wh-iicombe . 
Ash burton, HolneVic. ... 
OkehHiinpt»)n, Oakland^. 
Hartland Abbey 

Lynmouth, Glenthome. 

Probus, Lamellyn 

Wpllinuton, Suiiny*«i le.. 

Wincanton, Sto well llec 
Clifton, Pfm^>roke Roa<l 

Ross The Graig 

Wem, Ciive Vicarage ... 

Cheadle, The Heath Ho. 

Worcester, Diglis Lock 

Coventry, Goundou 

Ketton Hall [Stamford] 

Grantham, Stain by 

Hornoastle, Bucknall ... 

W.irksop,Hoilsck Prior\ 

Neston, Hin<lerton 

Pr»-8roii, Haisiht'm 

Broughton-in- Furness . . 

Kipoa, Mick ley 

Mrlmerby Bild^rsbv ... 

Scarboiough, South C ill 

Middleton, Mickleton.. 
J Haltwhistie, Uuthank.. 

Baiiiburgh 

Kej*wi'jk, The B'Cchea... 
Llanfrechfa Grange . . .. . 
Llandoverv 

Castle Malgwyn 

Built h, Abt-rg'vtissin Vic. 

Khayader, Nantgwillt.. 



Div. 



m. 
•37 
•75 
•66 
•96 
•74 
•54 
•73 
•88 
•61 
•53 
1-25 
•19 
•16 
•24 
•36 
•55 
1 78 
1^37 
•95 
1-40 
1 65 
I'lO 
1-75 
119 
1-54 
1-40 
1 00 
•8-2 
•93 
•89 
1-20 
3 60 
1-23 
1"24 
•72 
1-68 
1 98 
1 63 



159 
3 22 
3-49 
2-68 
1 44 
1^56 
1-51 
1^01 
1-49 
•78 
•69 
1^23 
1-UO 
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STATION. 



XII. 

xiii. 

XIV. 
XV. 

XVI. 

99 

xvii. 

XVIII. 

»» 
>» 
t» 
t> 

XIX. 

19 
9* 

XX. 

t* 

19 
9* 
»» 

II 
»» 

xxi. 

«« 

xxii. 

>> 

»» 

xxiii. 

ft 
II 
>> 
>i 
If 
)> 



Total 
Rain. 



Like Vyrnwy l'3l 

Corwen, Rhug '56 

Carnarvon, Cocksidia ... -69 

I. of Man, Douglas '91 

Stoneykirk.ArdwellHo. 1*40 

New Galloway, Glenlee 76 

Melrose, Abbey Gate 1*95 

N. Esk Res. [Penicuickj 1 40 

HMifihurgh, BlacketPI.. 2-88 

Glasgow, Queen's Park. 1*68 

Inverary, Ne»vtowu 2 86 

Islay, Gruinart School 

Dollar 2-45 

Balquhidder, StroD var. 2 42 

Kalliuliiit; i»72 

Dalnaspidal H.R.S. ... 2 57 

Keith H.R.S 5 25 

Forres H.R.S 3*66 

Fearn, Lower Pitkerrie. 3^51 

Loch Shiel, Glenaladale 

N. Ui8t. Loch Maddy ... 2 56 

Invergarry 205 

Aviemore H.R.S 2*73 

Loch Ness, Drumnadrochil 4 94 

Invershin 2*29 

Scourie 1-92 

Watten H.R.S 246 

Dunmanway.Coolkelure 2 75 

Fermoy, Gas Works ... 3-59 

Kiilariiey, Wo>dlawn ... 2^97 

Caher, Dane^ke 2*18 

B'llling-irry, Hazel fort... 1*12 

Lirnerick, Kilcoruan ... ] -25 

Kneiis 

Miltown Malbay 1-59 

Gorny, Courtown House 3*35 

Athlone, Twyford -90 

Mullingar, Belvedere ... 2^34 

Loiigforl, Currygrane... 1*18 

Wooilawn 1'17 

Crossmolina, Euniscoe.. 1*39 

Collooiiey, M.arkree Obs. 162 

Ballinamore, Lawderd^tle 1*32 

L 'Uj^h Sheelin, Alley .. 1*69 

I W^arrenpoint 2 33 

Seatorde 1^50 

Belfast, Sprinotifld ... . 2-81 

Bushmills, Dundarave... 2^29 

Stewartstowu 2*33 

Buncraua 2*^23 

LoughS willy ,Gact4XiU^Vik ^l^'V^Jk 
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STATIONS. 



I.nnilan (Caiuden Sqiure) . 
Miidsluii« (Hualoo Court). 

StrathfieU Torgiu 

Hituliin 

WiuHlow (AititJDKtnn) 

Ilury St. Kdniunds (WwtUy) 

Norwich {HrUQ<l«11) 

WeyniauthiLRnglunHerrin^] 

Trtrqiwy (CiHyOrBBii) 

PolB|iit TamitrfLjiuDceitau].. 

StroQd (UiifiBl.!) 

ChuroliSlrecton(Woo!Btfl»ton) 

Teubury (Orlelon) 

UicaiitBr(Barl(by) 

Hoston ... . 

Healry Hull [Ticbhill} 

ManchesCert P I; niout hUruve i 
Wetherby (RLbslon Hull) .. 

Slti[.ton(Arna1iire) 

HullIpMrHon Park) 

NBwoastli- (Town Moor) 

Horrowdale (Saathwaite) 

CanlLlfiEly) 

HiTerFordweHt 

AlwryHtvith (Gogerddio) ... 
Llandudno 



Uulmi 

l.ochgiliihead tKilmory) 

Mull (Quiuiib) 

Loch Le Ten SI Dices .. 

Uiiniipe (Eastern Necropolis) 

Bmeniar , 

Aberdean (Cranford) 

StrathcQoanfliaBuly] 

Glancarrnn Lodge 

Cawdor [Nairn] 

Diinrobin 

S. Konaldsay (Koeberry) 

I DurrynsoB Abbt-y 

Waterfor.! (Bmok L.Migi.) ... 

0'BrieDabrid|{H(Boea] 

I CarlowtBrowDe'HHili) 

,' Dnblin (FitiWilliamSqitBrei 
1 BHlJinaalns 

ClifJen (Kylemorc) 

WaringHlown 

I Londonderry (Creggan Kea.). 
I Omauli tKdenfel} 



s And 11, 18. b And ^7. c And i 

4-Shawa thkt the Tall was above the n 



eAnd 13, 16. 
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METEOROLOGCCAL NOTES ON JUNE, 1895. 
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ENGLAND. 

IQIHS.— The month opened uitli unBettled weather and 
cloudy, but soon bEcamo line and very dry. T8S octuriBd arouad tbia BtatiOQ, 
but did uut derelop here. The end of the month was showery and unaettied. 
Oq the )3th, IQth, 16th and ITth there waa froet upon the graaa. 

AuDlMiTON. —The least S on record for the month of June. The fall of the 
Grat six months of Che year, 6'50iu. on 1)3 days, is also, with the exception of 
1S92, when only 6-40 in. fell on T3 days, the least recorded. On Che 2eth a 
very sharp TS occurred one mile to the N. of us. but uo ft fell here. Again on 
the evening of the 29th heavy B fell in the same locality, but none here. On 
the morning of the 15th slight frost on grass occurred, enough to blacken 
potatoes in low situations. 

Burt >St. Ei)HONU!4, Westley. —A month of great drought; the ft fell in 
snch small quantities that it dried up in a very abort time. We have suffered 
more than in 11^93, and the agricultural look-out is very bad. On the 2Sth, a 
short distance from here, a good ft fell, an4 thsTSon that night was most grand. 

?4uKW[Cli, Brqndall.— A veiy dry month and many warm days. Mean 
temp, about the average. B one inch below theavcrage. T on Ist, 12th, 13th, 
aad 20Ch ; T and L on 14th and 27tb ; L on 26th. 

Lanqton Herring. — On the whole a line, bright, sunny month, very favour- 
able for secnrtng the hay. Mean temp, at 9 a.m., til "'4, whiah is I"'! above 
the average of 23 years- _ Fog on the 22nd, but no I or L. The average read- 
ins oF the bar. was the higheat in June in 14 years. 

TORQOAV, CAav Green. — Baiufall 128 in. below the average ; Mean lemp. 
flS^-e, or l^-S above the average; daration of sunshiue, 273 boors 5 min., being 
40 honre 30 min. above the average ; no sunless day. 

PuLAFiT Tauab. — A very hot, dry and calm month. The average max. 
shade temp, for the month is as high as: QB-'A. The total E for the tirst six 
months of 1895 is only II -54 in., being 236 in. under the average. 

Stboud, Upfield.~T from 11 a.m. to G p.m., and a few Sashes of L, on the 
2ath ; the storm came from the S. and went to the E. On the 29th a flash of 
L and heavy peal of T aboutS p.m. 

WooLSTAsrDN. — A very hot and dry mpnth, ft falling on five days only. A 
severe storm of T and L occurred on 26thl . Mean temp. 58'"6. 

Tbnbukv, Om-kton.— A very 6ne, hotj dry month, the hottest June since 
18TD, and with the exception of June, ISSQ, the driest in the same time. Mean 
temp, was 2° '8 above the averaij;e. Sharp frosts on 6ve morning, the one on 
the 15th doiog considerate damage to potatoes, Sic. Creat TB all round on 
the 2Qth, but no ft here ; T and L also on .29th. Fog on 1st and 3rd. 

LkickSTER, B.IEKBY.— a very dry month, hay crops deficient. Mean temp. 
SS^-e. T on I2tb, 26th, 27th and 30th, 

BicsbBV Hall [Tick hill].— Severe T8S on 26th and 27th, and heavy Ton 30th. 

MANCBKsrRR, PLYHonTH Gkove.— Summer weather from 7th to 10th : 
from 11th to 17th cold and unsettled, the temp, on grass failing to 29° on 15th. 
Fine summer weather from 19th to 25th. On the 2(!th a violent 18, the L 
being very vivid and frequent ; T and L also on 27tb. with showers, and a 
violent T3, with torreata of B, on 28th ; T and L again on 29tb. and T and 
showers on 30th, Mean temp. 5S'''5, 

WALES. 
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French beam ; aah laaves were blighted aa if by fire, «ni] the yoang ft 
more or leia ilestroyeil. There hiu been no mch frost in June ia IJvWoi 
ID this Innality. From the 25th to the end Bmall quantities otSta 
dnrinff the rest of the month almoat ahtolute drongfat pre 
■unshine and high day temp. Straw will be very short, an<l in taattj b 
green oropa never came up. Prevailing wind E.N.E. and N.W. 

Gog BHODAN.— Bright luaahiDe thronghout, with N.W. and N.K \ 
Frosty morninga in the third week of the montl 

SCOTLAND, 

Jedborou. — The first half of the mouth was very dry and pastnrea Bnd *l 
tation were niiioh affected aud hay is a light craji. Cereals laohe'l wallJI 
the E in the last week Imt the straw will be short. T and L o.i 1 7th, J 

C>'LMUNR[,L, — Itaiufatl 1'53 in. below the average of 19 yeara. T audi 
the setlL, distant T on 2i)th. 

Mdll, Qdinisk.— T on 29th. A dry hot m 
from want of rain, 

Brakmak. — ^T aud L from 2 ji m, to 4 p.m 
Sp-mou eeth. 

ABBftDRBN, Cliis-F'iRn, —The early part of the month was very dry, 
tation Htagnant in light soils, 

Cawuok [Naibs},— Sharp TB and heavy H on 26th. Heavy sfaowen a 
on 29th and 30tli. 

BflBBBlciLV.— The lir-^t and Utter parts of the month were fine, a cc 
ooourrin^ from the 0th to the 19th. On the evening of the 26th the '' 
T8 ex]ierieueed for many yean occurred. Mean max. in shads 5T'-i 



onth and crops bud 

I. on 19th and from Sp.4 



IRELAND. 

Darrt.saNB Abbbv. — A very fine and vary hot month, the middle I 
particularly hot aud bright. 

O'ltRXENSDKrnar, K,oss — A aplendid month with much hriUi 
Some welcome E at the close. Distant T on 28th and 29th. 

Dublin. — This woa an exceptionally favourable month. Fair and « 
weather held until the 26th, hot annahine by day being often aucceedM 
calm cold nights especially ahout the I.Sth. From the 2Sth to the closa ri 
electrical diBlnrbouoeB took place and B fell in abundance. Mean ten 
or r-4 above the average. Hieh winds were noted on only 4 liaya 
force of a gale was never attained. Temp, reached or exceeded 7C 
screen on 7 davB. H fell on the 12th and 29th. Solar haloi w. 
the 3rd, 8th, llth, IStli atid S.'Jrd. TBS oocurred on the 2tith, 29th mid A 

WabiniisTdwn —The rainfall of the last week did much good, but pravioos III 



that the atate of thi 

BiiEN>rEt.-With a CI 
variable ob to temp, tht 
given place on the 0>h to 



itry w 



[Boient rainfall the mouth was most 
I calm, hot and clear weather of the first week havine 
a cold spell culmiuattng on the Llth ia a tpinp. of 30^ ; 
in tne screen ami zi)~ on the grass and on the l.'ith of 31° and 27^ reipeo- f 
tively, the severest June frost ever recorded here. Potatoes and all tender I 
plants in low situations were killeit to the earth and the foliar of horxe ehaitJ I 
nnt, rhododendron and laurel completely deatroyed. With Bonie«-hat 
aettled conditions a hot spell recurred during thu fourth week followed by 
T. L, H and E. 
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THE EAINFALL OF BELGIUM.* 

ntinental friends excel in drawing up programmes. The 
young aiid vigorous Geological Society of Belgium has not merely 
decided that Hydrology comes within its purview, but has drawn up 
a programme for the hydrological section of the Society, which BCema 
to ua well worthy of translation and publication ae a type of what 
ought to be done. 

(1) To determine how and in what quantities the rain falls over 

the country. 

(2) What proportion runs off the BUrface, and how much 

penetrates 1 

(3) What becomes of the water that penetrates, how does it cir- 

culate, how does it accumulate in water-bearing strata, of 
large or small area, free or under pressure 1 

(4) What improvements, changes, or deteriorations can the water 

undergo in its course through the soil ? 

(5) How, in what quantities, and with what qnalities more or leas 

variable according to climatic or other intiuences, will it come 
out of the soil and return to the surface. What are the 
volumes and characters of the springs, brooks and rivers thus 
produced t 

(6) What supplies either above or below ground feed the principal 

rivers 1 

(7) What has been the history of the modifications and changes in 

rivor waters in the past, how are they now used, and how 
could they he improved ? 

(8) What are the origin, volume, properties, and variations of the 

mineral waters, and for what are they useful, either in 
medicine or for trafle purposes 1 
This is a grand programme, and we may all wish the society the 
power and the patience necessary for its complete fulfilment 

• La Pluie en Belgique, par A. Lancaater, MStKorologiste-iDapecteur k 
I'Observatoire royal, Membre-correspandant de I'Aciidmie des ScienccB. 
Premier Fascicale [Publiaa.tioa de la Soci^tg Belgu de Geologie, de 
PalfiQDtologio. et d'Hydrologie], Hayez, Eraxolles, 1894. 8vo, 22-1 pages, 
one plate aad one large map. 
VOL. XXX. G 
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It haa certainly b^un well. Acting on the well known principle, 
that if you want a heavy task well done you should give it to the 
busiest man that yon know, the society asked M. Lancaster to deal 
with the first item. All that has yet been iasued b now before na, 
and though this deals with only one part of the first item, it is quite 
sufScient to show that M. Lancaster is ^ing to make it as good as is 
reasonably possible, and a very interestmg work. 

This first portion of the work consists of four sections : — 

(1) The monthly fall at each station (arranged alphabetically) 
up to 1890 with the means for each month, and a few 
particulars as to the position of the gauges. We wish that 
these could have given more details — we miss any reference 
to the pattern or size of rain gauge, and (with few 
exceptions) to the height of the receiving surface above 
the ground. Another feature which we do not understand 
is the reason for sometimes placing the records together, as 
at Alost on page 3, and Anvers on page 7, and sometimes 
separating them, aa at Brujtelles on page 21 and page 22. 
With reference to the Brussels observations, we are much 
surprised to read, "Deux pluviom^tres conjug^, ayant 
mSme ouverture rectangulaire (20 centimetres Bur 10) ont 
coDBtamment servi aux observations." We think that 
M. Lancaster will find that the Brussels' record, like many 
others, requires breaking up. If he will refer to Quetelets 
Mm>rologie de laBdgiqae, 1867, p. 140, he will find that 
the gauges then in use were of the pattern shown in the 
following engraving, and he will, we think, find in the 




foot note an indication of the origin of the rectangular 
gauges. It is to us a cause both of surprise and of regret 

that so distinguished a meteorologist as Quetelet should 
have made this change in the mode of observation without 



SYMONS'S MONTHLY METEOROLOGICAL MAGAZINE. 103 

(as far as appears) having established a series of observations 
so as to ensure the continuity of the record. 
We are afraid that the effect of this change has been serious, 
and that the Brussels record cannot be trusted as any guide 
to secular change, because we find that there is a con- 
siderable increase in the mean fall after about 1867. We 
have taken out the mean fall for fifty years, and the means 
are as under : — 

1840-0. 1850-9. 1860-9. 1870-9. 1880-9. 

28-35 27 - 88 27 99 30-28 3004 

28^07 ^ 30^16^ 

If we assume that the change was made in 1867 (the date of 
publication of the work above quoted) and take the means 
in two groups, we have — 

Before (1833-66). After (1867-90). 

27-68 in. 30*39 

It is impossible to say how much of this difference is due to 
change of pattern of gauge and how much to secular 
variation, but a change of 50 mm. in the means for such 
long periods as 30 and 20 years is at least ground for very 
close investigation. 

(2) This gives the details for the years 1891 and 1892 which 

had been received before the printing of the earlier years 
had been completed, and therefore are given so as to 
strengthen the data on which the calculations and the map 
are based. 

(3) This section may be described as the commencement of the 

text — it is entitled ** Geographical distribution of rain in 
Belgium," and consists of an explanation of the mode of 
calculation employed, tabular statements as to the monthly 
seasonal and annual rainfall at 283 stations, and a general 
summary of the results graphically shown on the coloured 
map. 

(4) The map is printed upon an index sheet to the Government 

maps, and is a handsome one about 3 feet by 2 feet, being 

on the scale of 400^000 ? ^^ about 6^ miles to an inch, with 
twelve degrees of intensity of blue colouring, one for each 
increase of 100 mm. (4 inches) of rain, so that all the 
features of the distribution are shown with great clearness. 
The map has several very good features — for instance, no 
place names are put upon the map except where observations 
have been made, and the place names are made to indicate 
the duration of the observations, thus — 

Less than 5 years ... Lenze. 

Five to 10 „ Uccle. 

Ten to 15 „ HEYST. 

More than 15 years ... ALOST. 

As regards the distribution, those interested should procure a copy 
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of this valuable work, we can here indicate only the principal 
characteristics, viz. : a rainfall of between 20 and 30 inches over the 
W. and N. of the country, and from 30 to 40 inches over the whole 
of the S.E., exceeding 40 inches in the Ardennes and in two districts, 
one (the wettest of all) a few miles S.E. of Yerviers, where we find 
Hockai, at an altitude of 1,762 feet, with a mean rainfall of 52*36 
inches, and the other at Paliseul in the Ardennes with a fall of 
48*03 inches, at 1,348 feet 

M. Lancaster rightly calls attention to the anomaly that^ whereas 
in the British Isles it is the western shores on which the rainfall ia 
large, it is exactly the reverse in Belgium. The matter most be 
further investigated, and it may prove to add one more to the many 
•climatic features of Western Europe which are dependent on the 
course of the Gulf stream. 

We congratulate the Geological Society of Belgium and M. 
Lancaster on the successful completion of the first instalment of 
their work. 



AQUEOUS VAPOUR AND TEMPERATURK 

To the Editor of the Meteorological Magazine, 

Sir, — The tables below give the result of an investigation I have 
l)een making, with the object of determining the effect of the aqueous 
vapour in the air on the range of temperature, in this part of the 
world. The method first adopted was to determine the dew-point at 
8 p.m., by means of the wet and dry bulb thermometers and 
Glaisher's tables ; against this, placing the fall in air temperature 
from 8 p.m. to the succeeding minimum. This was done for every 
absolutely clear night in the year ending June 30th, 1895, neglecting 
even those nights showing a trace of cloud on the horizon. The 
various dew-points were then arranged in a horizontal row, every 
corresponding fall of temperature placed in vertical columns below, 
and the average taken. The result is shown in Table 1. Col. 1 shows 
the dew points arranged in order from 26° and under to 58*^ and 
over; col. 2 shows the number of clear nights on which the 
respective dew-points occurred ; col. 3 shows the range of fall, i.«., 
the least and greatest falls observed corresponding to any given 
dew-point; coL 4 the average. To all appearance the result 
establishes nothing in particular. At the least it gives no support to 
the results arrived at by Tyndall in experimenting on the absorption 
of heat by aqueous vapour. [** Heat, a Made of Motion.'* Lect. xiiil 

The relative humidities were next tried in the same way, and 
apparently with better success. Table IL is the result CoL 1 
shows the various humidity-ratios arranged in order from 25 per cent, 
and under to 80 per cent, and over ; cols. 2, 3, 4, as before ; coL 5 
shows the averages arranged in sets, 30 per cent and under, 
^0 per cent, to 40 per cent, 40 per cent to 50 per cent, and so on. 
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TABLE 


1. 








Dew-point at 8 p.in. 


No. of times 
Observed. 


Bange of Fall. 


Average fall of 
Temp, to Min. 


Degrees. 

26 & under 

26 to 27*9 


7 

10 

9 

12 

10 

15 

16 

19 

14 

11 

8 

13 

11 

5 

7 

6 

1 

1 


Degi 

8 1 

8 

9 

6 
11 

9i 

8 

7 

9 

9 

6} 
Hi 
10^ 
10 

%. 

• 
• 


re«s. 
» 19 
„ 18 
,.20 
,. 17i 
» 19 
,,25 
.,22 
„ 26 
„28 
„ 25i 
„ 18 
,.24 

„ 19 
„ 13 
„ 21 
.. 16 


Deg. 
13-4 
13-7 


28 „ 29-9 


13-4 


30 „ 31-9 


11-5 


32 „ 33-9 


14-7 


34 „ 35-9 


16-2 


36 „ 37-9 


15-3 


*'*' ff **• " ••••• .••....•... 

38 „ 39*9 


17-3 


40 „ 41-9 


17-5 


^■v ji *.* V ................. .....«..• 

42 ,, 43-9 


15-4 


44 „ 45-9 


13-6 


46 „ 47-9 


14-5 


48 „ 49-9 


14-5 


50 „ 51-9 


11-0 


52 „ 53-9 


13-4 


54 „ 55-9 


10-7 


56 ., 57-9 




9*5 


^^■%M }y «^» V •...• ..................... 

58 & over 


12-0 


TABLE II. 




Humidity at 8 p.m. 


No. of times 
Observed. 


Bange of Fall. 


Average fall of 
Temp, to Min. 


Grouped 
Averages. 


Percent. 

25 & under 


5 
4 
3 
4 
5 
5 
5 

11 
3 

12 

12 
4 
6 
7 
8 

13 
5 

12 
6 

11 
7 
6 
3 
4 
1 
1 
, 2 
5 


Degrees. 

14 to 21 
13 „ 21 

13 „ 24 
18 „ 25 
16 „ 26 

15 „ 20 
10 „ 28 

10 „ 23 

14 „ 18 

11 „ 25 

6 „ 22 
14 „ 19 

11 „ 25 

12 „ 24 
10 „ 20 

9 „ 21 

10 „ 18 

7 „ 18 

8 n 16 
8 „ 19 
5 „ 18 

11 „ 16 

7 „ 13 

8 „ 15 

• • • 

• • • 

9 ., 11 
10 ,. 13 


Deg. 

18-2 

19-0 

180 

21-2 

200 

17-6 

18-4 

17-7 

160 

14-8 

16-4 

16-2 

16-5 

15-2 

13-5 

140 

14-2 

120 

12-3 

13-9 

121 

13-5 

10-3 

12-5 

110 

120 

10-0 

11-6 


lieg. 


26 to 27 


- 18-4 


28 „ 29 

30 „ 31 


* 


32 „ 33 




34 „ 35 


\ 18*6 


36 „ 37 




38 ,, 39 




^^■w^ y 7 "" .................. 

40 „ 41 


^ 


42 ,, 43 




44 „ 45 


. 15-9 


46 „ 47 




■m.-^ ff ^t .................. 

48 „ 49 




50 „ 51 


■\ 


52 „ 53 




54 „ 55 


!- 13-6 


56 „ 57 

68 ,, 59 




60 „ 61 


"V 


62 „ 63 




64 „ 65 

66 „ 67 

68 „ 69 


. 12-9 


70 „ 71 

72 „ 73 

74 „ 75 


- 11-6 


76 „ 77 




78 ,, 79 




80 & over 


5 




4i. 


, 12 


90 




9 
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Month. 



July, 1894 

August ;, 

September „ 
October „ 
November ,, 
December ,, 
January, 1895 
February ,, 
March ,, 
April „ 
May „ 

June 1^^ 



TABT.K ra. 








Biff, between 


Number of 


Percesitage 


Kang;e. 


Max. and Min. 


Clear Nights. 


of Sunjihine. 


Deg. 


Deg. 




Peroeni 


56 


35i 


20 


85 


62 


34 


23 


82 


66 


34 


11 


80 


59| 


35i 


16 


71 


67} 


36 


14 


80 


51 

m 

45 
47 
60 
68 
50 


32 
32 
29 
26 
27 
30 
33 


12 
10 
10 
9 
14 
18 
19 


73 


76 


70 


60 


68 


83 


88 



Here a very marked progression is evident, and granting the method 
of procedure to be trustworthy, it follows that the relative amount, 
rather than the absolute amount of water vapour, is the important 
factor in determining the energy of radiation here. 

The matter may be summed up thus : —Given an air-temperature x, 
a corresponding dew-point y, with a humidity-ratio z. Also another 
air-temperature x^, a corresponding dew-point y^, with a humidity- 
ratio z^. Let y^ be greater than y ; but z greater than z\ Then 
according to Tyndall the fall of temperature following upon y will 
be greater than that following- upon y\ and moreover will be 
independent of x and z ; whereas the figures here given seem to 
show that the fall of temperature in this case will be the other way 
about— since z is greater than z'^ ; in other words that the energy of 
radiation is independent of x and y, and varies as z. 

There is one weak spot, at any rate, in my results : e.g,, the ni^ts 
are not, of course, of the same length in summer and in winter. But 
on the other hand, the average humidity is higher in the winter, and 
assuming that, other things being equal, the total fall of temperature 
will be greater the longer the time given for it to take place in, it is 
clear that if the summer nights could be lengthened we should have 
a greater fall of temperature (corresponding to a low humidity-ratio) 
than is actually shown. 

I hope later on to go into this matter somewhat more accurately 
and closely with a series of hourly observations, meanwhile this may 
be taken for what it is worth. 

To make the investigation complete, it seems necessary to 
determine whether, under given conditions as to quantity of 
moisture, pressure, and wind, the fall of temperature will vary with 
its magnitude : for example, given a vapour tension of "5 inch, 
a barometric pressure of 26*200 inches, and a N. wind, at 8 p.m.— 
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will the temperature fall more rapidly from, say, 70° to 60°, than 
from 50° to 40^ This I am undertaking. But it ought to take some 
years to finish satisfactorily. 

Table III. is designed to explain any small points which may arise 
out of Tables I. and IL Col. 1 is the month ; col. 2 gives the total 
range of temperature in any month; col. 3 gives the diflPerence be^ 
tween mean maximum and mean minimum ; col. 4 the number of 
clear nights ; col. 5 the approximate percentage of sunshine to the 
greatest amount possible. 

The two hygrometers made use of are in a large louvre- 
boarded screen, with their bulbs three feet above the ground. 
Long., 24° 27' E. ; lat., 28° 42' S., approximately 3,900 feet above 
sea-level. 

J. R. SUTTON, B.A. Cantab. 

TTie Kenilworth ObaervcUoryf Kimberley, SotUh Africa, July I2th, 1895. 

[It is extremely satisfactory to find that accurate records are being 
kept at a locality of the climate of which so few data exist. — Ed.] 



A WHIRLWIND IN LA HAUTE-MARNE. 

We translate the following froiji a recent French newspaper because 
we wish to know whether any further details can be obtained 
respecting the fall of the barometer. We believe that when a 
whirlwind passes over a barometer, the latter (if of a kind capable of 
recording a sudden depression — which many are not) will give a 
record which will, to many persons, be a great surprise. A Richard 
barograph (of which there are many thousands now at work) ought 
to give such a record ; but the difficulty is to secure one that shall 
be exactly in the centre of the track, and yet not be damaged by the 
storm. We call particular attention to the line printed in italics. 

Chaumont, 

JulySOth, 1895, 4 p.m. 

The news from the region devastated by the cyclone is most distressing, the 
disaster is greater than had been supposed. The cyclone ravaged the Canton 
of Poissons and afterwards entered the department of la Meuse near 
Gondrecourt. 

Throughout its course all the crops were destroyed by the hail, though it 
lasted only 10 minutes. Trees were broken or torn up, and houses unroofed. 
At Champcourt, the church tower was overthrown, and the church thereby 
damaged. 

The barometer fdl mdderdy from 760 mm. to 750 mm. (29*92 in. to 29*53 in.) 

Happily no personal injury is reported. The sous-pr^fet of Wassy (on the 
29th) visited the localities in the valley of the Blaise which seem to have 
suffered most severely. 
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EEVIEWS. 

FtMlicazioni ddla Specola Vaiicam, «^ Volume IV. Tuiio, 1894. 
4to. xxyii.-620 pages, 42 photographic and other plates. 

This sumptaous volume maintains in appearance the high level of 
merit which the series has taken from the very first, and of which 
we have already spoken.* 

We think that we may claim credit for having suggested the first 
article. In connection with Mr. <Wood's translation of Theophrastos 
we heard of a " Table of the winds" in the Museo Pio Clementino ; 
we wrote to Padre Denza ; with characteristic promptitude and kind- 
ness he found it, had it photographed and sent us both photographs 
and casts of it — but a photograph and several pages of comments are 

fiven in Theophrastus,t so we need not repeat the story here, 
uffice it to say that we are glad to see the photograph again 
in this volume, accompanying a short memoir upon it by Padre 
Giuseppe Lais. The memoir does not profess to be an e^diaustive 
discussion of the nomenclature of the winds, and excellent as was 
Mr. Wood's note upon the subject, we think that the last word has 
not yet been said. Padre Lais refers to papers by D'Averache, 
Gosselin and Bertelli ; and there is altogether, in our opinion, ample 
material for careful study. This article seems to us to have been 
written or printed in a hurry ; in the copy of the inscription 
wherever the Greek capital L (i.e. A) occurs it is printed A making 
the words look ridiculous ; and two pages later we have N.W.K 
for N.N.E — a mere accident undoubtedly, but as a rule the print- 
ing of the PMlicazioni is extremely good, and therefore we adhere 
to our inference that this article was printed in a hurry. How- 
ever, it contains several useful references, and must not be ignored 
when, if ever, a complete monograph upon the nomenclature of the 
winds is prepared. 

This article is followed by a note by Padre Denza on three old 
celestial globes ; and then comes the ordinary commencement of the 
volume, with the report of the Annual Meeting of the Council of 
Direction, the speeches and reports as to progress, the state of the 
library, the visitors to the Observatory, &c. 115 pages are then 
devoted to astronomical work and 36 to terrestrial magnetism. 

We cannot stop to notice all the meteorological articles but we 
have a suspicion that the very strange differences shown in the 
article by Prof. G. Busti entitled "Confronto deU'acqua caduta a 
diverse altezzi " are capable of easy explanation. We believe that 
the two rain gauges are read at different hours, and thus the daily 
amounts are not comparable. But these tables on pages 286 to 289 
evidently need examination for the figures do not agree with those 

* Met. Mag,, yd. xxviii. p. 154. 
t<<Theophrastus of Eresus on Winds and on Weather Signs," by J. Q. 
Wood, M.A. 8vo. Stanford, London, 1894. 
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in the monthly tables on pages 307 to 353, and on page 289 there is 
the obvious error of printing the values of December 1891 instead of 
those of Dec ,1892, as will be seen by referring to pages 287 or 353 
But there are many errors all through this article, e.g, on May 13th, 
1892, the record at the Specola should be 17*7 not 17*4, and it is quite 
certain that the amount in the garden on that day was forgotten to 
be entered. Moreover in the tables of differences the + and - signs 
are hopelessly mixed. We do not recollect ever seeing such bad 
work. To judge by the portion that we have tested there must be 
about 20 errors on each page. It is a comfort to think that 
Padre Denza has been spared having to examine it. 

Nothing could surpass the beauty of the illustrations, and of the 
whole get up of the volume; but we are so disappointed at the 
result of examining this article, and it so discredits the parts of 
the book which we cannot test, that we have not the heart to go on 
with our notice. 



The Clyde Sea Area, by Hugh R. Mill, D.Sc, F.R.S.E., Part HI. 
"Distribution of Temperature." [Excerpt Trans., Roy. Soc, 
Edinb.] Edinburgh, Grant & Son, 1894. 4to, 162 pages; 
32 plates (mostly coloured). 

This is the concluding part of the great work which Dr. Mill has 
been doing in the lovely Lochs of the South- West of Scotland.. The 
observations were mostly made in 1886, '87 and '88; the results as 
regards salinity and specific gravity were published in 1892^ and 
noticed in these pages in March 1894. The still heavier part of the 
work, that relating to the temperature of the water, was published 
in November 1894, and is now before us. 

At the outset we wish to say a word as to the brilliancy and accuracy 
of register in the colour-printing of the plates accompanying thi& 
memoir. Keith Johnston used to send us beautiful specimens of hi& 
work, and these plates show that Edinburgh has equal reason to be 
proud of Bartholomew's. 

As regards the paper, we cannot pretend in the limits at our 
disposal to give an exhaustive criticism. We adhere to the opinion 
which we expressed in our previous notice as to the seriousness of 
the omission of complete records of the winds, and we do not 
remember seeing, either in this or the previous part, any records of 
surface movements by bottles, as in Prof. Harrington's experiments 
upon the American lakes. We recognise to the full the labour which 
Dr. Mill devoted both to making the observations and to preparing 
this elaborate paper, also the impossibility of his printing in extenso 
the tens or hundreds of thousands of observations which he must 
have made, and yet without them it is not easy to decide upon the 
acceptance of all the propositions enunciated; some of them extremely 
difficult, e,g,, the estimation of the proportion of the increase in the 
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temperature of the water in summer, which is due to direct solar 
radiation, and that due to the entry of warm water from the 
Atlantic. As regards the diagrams, we think that the disproportion 
between the ordinates and abscissas is too great. In plate viii. it 
seems to be about 2,700 to 1, and we also think that it would have 
been better to have adhered to one ratio throughout ; whereas a 
depth of 100 fathoms corresponds to 50 miles on plate viiL, to 15 miles 
on plates xii. and xix., and to 7 miles on plates xvi. and xvii. Most 
authors would resent the fixing of definite ratios for use in diagrams, 
but it would render them much more useful ; say, for instance, that 
in barometic charts 1 inch of height should always correspond to 
1 hour, or 1 day, or 1 month. As it is, the ratio is usually determined 
by the size of the page. In Dr. Mill's exquisite charts the bottom 
of the main channel suggests a section through the Caiions of the 
Eocky Mountains rather than the undulating base of a Scottish loch. 



A SHOWER OF FISH ON JUNE 15th. 

In early times, records of the occurrence of showers of fish, corn, 
Ac, were regarded as alarming portents. 

Then came the time when they were regarded as fictitious — like 
the African lakes, Albert and Victoria Nyanza, which were erased 
from the maps for nearly 100 years — to be restored in the present 
century. 

So with the fishes. We now know that the records of their 
falling are true, and we know where they come from. A whirlwind 
sucks up the water of a stream or pond, the water and the fishes are 
carried aloft — like the hay out of a field — and dropped down, a 
veritable shower of water and fish. 

Here is the record from our observer, Mr. W. C. V. Burton, J.P., 
of Carrigaholt Castle, County Clare, Ireland : — 

" On the 15th, a very hot day, some heavy heat drops fell about 
midday, when a number of small fishes (mostly about 1^ or 2 inches 
long) fell in the pleasure grounds, where some men were working. 
I sent a sample to the English and Irish Times, but I think that no 
notice was taken of them. I have a large one in spirits, and several 
people saw the fish.'' 



THE HEAT IN SOUTHERN EUSSIA. 

The Odessa Correspondent of the Daily News writes on August 5th : 
The oppressive heat continues unabated over the whole of Southern 
Russia and the Crimea. Yesterday the temperature on the South 
Crimean coast was 106 deg. Fahr. in the shade at 8 o'clock in 
the morning. At Kieff" it was 104 deg. in the shade. Here, from 
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day to day, one looks vainly for the merest fleck of cloud in the 
lurid expanse of sky and horizon in the hope of discovering some 
sign of coming rain or thunderstorm. The country has a scorched 
and withered appearance, except in such happy oases and thinly- 
scattered patches where vegetation is kept ali^re by irrigation. The 
wells are drying up, and in many districts water-famine is added to 
the miseries of the general drought. The cattle have no green 
fodder, and the usual aftermath of hay is this season an entirely 
absent quantity. It is more than six weeks since we had rain, and 
during that period the weather has been gradually growing hotter 
day and night. To-day our temperature at noon was 108 deg. Fahr. 



A TIDAL WAVE 1 



" One of those sudden and violent disturbances of the sea which 
the late Mr. R. Edmonds, of Plymouth and Penzance, attributed to 
submarine earthquakes, was witnessed on the north shores of Mount's 
Bay from 4.45 to 5.30 on Saturday evening, lOtL A tidal wave un- 
expectedly swept into the harbour of Penzance and Newlyn. At the 
latter place the pilchard fleet were under sail. One craft was swept 
against a steamer ; others were hurried from the middle to the inner 
parts of the port. At Penzance boys who were pulling boats in the 
harbour were bewildered on finding themselves swirled helplessly 
hither and thither, and even the small steamers could barely stem 
the rush. It will be interesting to compare the disturbance with 
any others reported from the sea or the land." — Western Mercury, 
August Uth, 1895. 



STORM CENTRES IN SWITZERLAND. 

Professor Hess, of Frauenfeld, has published two interesting 
essays upon storm centres in Switzerland. His materials are partly 
taken from 4,000 weather reports issued by the Swiss Meteorological 
Institute, and partly from 200 observations of storms made by 
himself during the year 1892. He finds that the greater proportion 
of storms, 35 per cent., have their starting-point in the Swiss 
" njiddleland,*' that is, between the Alps and the Jura ; 28 J per cent, 
in the region of the fore Alps, or Pilatus, Rigi, Niesen, &c. ; 25 per 
cent, in the Jura ; while only 11 J per cent, have their " Ausgang- 
spunkt " in the high Alps. The ** thickest " storm-centre, that is the 
greatest brooding spot of Swiss storms, lies in the Easier and 
Solo thurner- Jura district. The second " thickest " is the upper part 
of the Lake Zurich, and the third is about the foot of the Sentis 
in the lands of Appenzell and St. Gallen. 
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CUMATOLOOICAL TABLE FOR THE BRITISH EMPIRE, JANCART, 189& 
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Malta. — Adopted mean temp. (53''*3], D°-3 below the average. Mean honrly 
velocity otviDd 13-1 mjlee. Tbonderatorms on 2nd and 3rd, knd lightning on 4otber 
d*yi. Hail on 6 days. Sea temp, fell to SS^'S, the loweat recorded. 

J. F. DOBSOK. 

Mauritiua. — Mean temp, of air 1°-1 above, dew point 0"-? below, and rainfall 
6-11 in. below, their respective averagea. Mean honrly velocity of wind 12-7mile8, or 
1-3 above the average ; extremes, 38'8 on 13th and 1-9 on 7th ; prevailing direc- 
tion. E.S.E. to E. by N. Thunder on 12th. C. Mbldeum, F.R.S. 

Cbvlon, Colohbu, — Thanderatorma on 14th, 15tb, 19th and 22nd, and lightning on 
12tb, 13th and 2ath. D. G. Mantbli» 

Addaidi. — Mean temp. V-5 below the average of 38 years. Rainfall '40 in. 
above the average, and nearly all falling on one day, the 4th, C. Todd, F.B.8. 

Spdmy. — yiat.a temp. 2° '3 below, hutnidity 4'5 above, and rainfall 4'32 in. above, 
their respective averages. Very heavy 8. to S.B. gale, and tremendons seas at the 
end of the month. H. C. Btrsssu., F.R.8. 

WeUi/ngtaa. — fleavy nun daring the early part of the month, I'lS in. falling on 
3rd, and 2-25 in. on 9tb, and showery np to 12th, after which generally fine and 
pleasant weather, with moderate winds fromN.W. Mean temp. 2''-4, and rainfall 
S-14 in. above the average, R. B. Oorb 

ilucjfclancf.— Mean temp, and rainfall very oloee to the average of 28 years. 

T. F. CHUSKHAt:. 

•Tahaioa, Kin<iston. — Mean hourly velocity of wind 4'6 miles. In Kingston the 
rftinfall was nearly 1 '60 in. below the average, and over the Island generally was only 
36 pet oent. of the average. R Jouiotone. 
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SUPPLEMENTARY TABLE OF RAINFALL, 

JULY, 1895. 

[For the Counties, Latitudes, and Longitudes of most of these Stations, 

see Met. Mag., Vol. XIV., pp. 10 & 11.] 
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METEOROLOGICAL NOTES ON JULY, 1895. 

Abbrkyiatioms.— Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. for 
Minimum ; T for Thunder ; L for Lightning ; T 8 for Thunderstorm ; & for Kain ; B for Hail ; 
8 for Snow. 

ENGLAND. 

Strathfield Tuboiss.— In the early part of the month the weather was 
showery and unsettled ; towards the middle it was more generally fine and dry. 
A wave of high temperature succeeded, but the end of the month brought 
heavy B storms, with T and L on the 21st and T on the 22nd. 

AuDiNOTON.—The long dry period was fairly broken on the 1 8th, and more 
or less B fell on every day until the 28th. The temp, was moderately high 
and vegetation of all kinds improved rapidly. T on 19th and 22nd, T8 on 21st. 

BuBY St. Edmunds, Westley. — A wet month but the B came too late for the 
com crops, which are the lightest remembered in West Suffolk. Vegetation 
made rapid growth, and the look out for stock is much improved. T on 1st, 
19th, 21st, and 22nd. T8 on 4th. 

Norwich, Brundall.— Chiefly very fine and warm during the first fort- 
night, but very unsettled from the 18th to the end with copious rains. Mean 
temp. 61^*4, or exactly the same as in July, 1893 and 1894, and in close agree- 
ment with the average. B about a quarter of an inch above the average. 
Slight TS on 19th, distant T on 21st. Sharp T88 on 22nd. 

Lanoton Herring. — Very high wind on the 2nd ; from the 3rd to the 16kh 
inclusive, fine bright weather ; wet and unsettled from 17th to 27th. Distant T 
on the 19th. Dense fogs on the 24th, 25th and 26th. Mean temp, at 9 a.m. 
1^*6 below the average. The variations of temp, were very slight throughout 
the month. The average max., 67^*9, was slightly below that of June. 

Torquay, Gary Green. — Rainfall '07 in. below the average. Mean temp. 
60^*2, or l^'l below the average. Duration of sunshine 179 hours 10 minutes, 
being 3 hours less than the average ; 2 sunless days. 

PoLAPiT Tamar. — Very free from strong winds throughout, but wetter than 
the average. The nights from the 17th to 26th inclusive were very close and 
hot, but the month altogether was decidedly cooler than June, fieavy T88 
on 1st and 19th. 

Stroud, UpJield.— Prevailing winds, N.W. and S.W. T on the 19th. 

WooLSTASTON.— The dry weather continued till the 16th and the want of 
water was severely felt, pastures being quite burnt up. In the latter part of 
the month, B fell almost daily. Mean temp. 58^ *2. 

Tenbury, Orleton.— The first half of the month was dry and warm, but 
from the 16th to the end there was a considerable amount of B and very stormy 
unsettled weather. By a curious coincidence there was a considerable fall of B 
on the 1st, as was the case in both May and June. The temp, of the month 
was a little below the average. Frequent T — very heavy on the 21st— with a 
great fall of B for 20 minutes. 

Leicester, Barkby.— Continued drought till the 18th. T on 2nd, 19th, 
2l8t, 26th and 27th. Mean temp. 62^'. 

Manchester, Plymouth Grove. — The weather during the whole of the 
month was unsettled and cold. A great storm occurred on the 25th, and at 
GoUyhurst the river wall of the Irk fell in and destroyed a small building ; the 
rush of water was so great that a youth of 16 who was at work was swept 
away into the river and drowned. T and L and very stormy on 26th. Mean 
temp.69*''5. 

Blull, Pearson Park.— T on 19th, 21st, 22nd, 25th and 26th. 

WALES. 

Haverfordwest. — The first few days were wet, followed by sunshine and 
warmth up to the 9th ; damp days succeeded but it was again fine and bright 
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from the 1 1th to tha 15th. From that date to the 3Tth almost conatiuit S 
prevailed, although some of the days were Sue with several hours ot sunshine, 
the E falling at night. The last four days were beautifully fine and suminer 
like. Stormy weather prevailed from 16th to 21st, causing heavy seas in ths 
Irish Channel. Corn crops and OBreals much improved by the damp WMin 
weather, and grass la.Dd9 looking well. Prevailing winds, S.W., S.E. and N.W. 
GoGERUUAN. — Very stormy throughout the mooth, but "growing" weather. 

SCOTLAND. 

Cabokn. — A cold rainy sanless month. In only three years aince 1860, 
viz., 1862, 1888 and 18IH> has there been a lower mean tetnp. or less Eunshine 
reuorded at this station during the month of July. On the 25th and 2Gth a 
totol fall of 2-SS in. o£ E was registered —yet anothar " record " in 1895,— the 
heaviest fall hitherto during two consecutive days bein^ 2-60 in. on I3th fuut 
14th July, 1882. The B caused a great improvement in pastures, hitbecto 
hardly deserving that title but came too late to benefit the hay— barely half an 
average crop— the harvesting of which it made tedious and difGcult. Ceresll 
made good progress. T on 1st and 21st. T and L on 2nd and 26th. 

jEnBCRi;H. — The weather was very variable and wet and vegetation 
advanced quickly. Cereal crops look well ou the whole. Hay good but 
ahort, turnips are very good. 

CoLMONELL,— RsinfaU '75 in., above the average of IB yeuB. Haan 
temp. 57°"9 or 0'^ '"i below average. 

McLL, Ql'INIsh. — The drought of the lost two months broke up ou July Ist, 
and tha month was very favourable for vegetation and crops. The E came too 
late to improve the rye grass but other crops improved immensely. 

AbebiiBES, Cranfokd. — The frequent E was disastrous to the strawberi? 
crops in this quarter which would have been "grand." Strong gales from N. W. 
on 10th and on ISth, N. and R. winds prevailed after the IQth, 

RoEBERBY.— A fair month upon the whole but colder than July, 1894 
by 2'-7. Mean temp. M"!}. 

IRELAND. 

Darrtnane Abbey. — A very wet and cold mouth. 1*05 in. of K fell in 
seven hours on 17th. 

O'BRieNsBBiDOE, Res';.— Fair until I5tb, but temp, low for the Reason, ■ 
fortnight of continuous B to the 27th, without suushine and with still lower 
temp. Occasional T and L but not aerious. 

Dublin. — A cool, changeable mouth, setting in with heavy rains. Then 
high and squally 3. VV. to N.W. winds. Frequent rains from 15tb to 25th 
inclusive. Fine, but cloudy at the close. T8S occurred on 19th and 2lBt ; 
H fell on the mh. 

Warisostown. — Tba heavy rains altbongh rather interfering with hay- 
making were most beneficial to the crops generally, which in this district 
promise to be very good, except upland hay which of course is short ; turnips 
are making up for lost time rapidly. 

EdbnfeI-. — A generally cloudy and unsettled month with temp, abont the 
average and E considerably above it which — except by increasing the 
lahouc of saving the hay still in the Gelds — was of great benefit Ui grass and all 
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THE YOKKSHIRE WHIRLWIND OF AUGUST 10th. 
Happily, it is rare for a whirlwind to pass over a thickly populated 
district, and happily, also, the one of which we are about to give a 
deecription was not a severe one ; but peraona who have never been 
in the track of one, or visited it afterwards, are always so incredulous 
that we think it well, from time to time, to give full details. UsuaUy 
we have to rewrite the account, so that the various facte may be in 
true sequence of time and of locality, but the account in the Sheffield 
and Bolkerham Independenl is fairly correct in both respects, and we 
therefore reprint it verbatim. We have left the word " cyclone " aa 
used in the newspaper, although we do not consider that it ought to 
be employed for disturbances of such small diameter. 

We would direct especial attention to the statement of Police 
Serceaot Barclay as extremely good. 

[me account was, of course, written for persons acquainted with 
the locality ; we prefix a few words to make it generally available. 
The place of first reported damage is within a mile of where the 
first batch of rain-gauge experiments was made at Eotherbam, in 
S.W. Yorkshire (Lat. 53° 25' N., Lon. 1° 20' W.) ; it passed over 
the Eastern side of Rotherham and down into the valley of Eastwood, 
tiien over Parkgate and up to Kuwmarsh. The track is slightly E. 
of N., but not N.K, aa stated in the newspaper. 

The track herein described is shghtly over two miles in length, 
Imt there seems some probability that the damage at Eckington 
^Derbyshire), mentioned in another account, was an earher manifesta- 
tion of the same whiriwind, because the Rotherham— fiawmarah 
track produced 8 miles backwards would pass over Eckington ; 
and as regards the thundoratorm^not the whirlwind — it may be of 
interest to mention that the track produced 11 miles Northwards 
would almost pass over the village where several houses were struck 
by lightning. 

CYCLONIC STORM AT ROTHERHAM AND PARKGATE. 

A storm of an exceptional kind devastated some jinrte of the Doo Valley on 

Saturday. The thunderatorm began ahortly before aeven o'clock, and for a time 

it was accompanied with black clouds and a darkening of the heavens. Rain 

descended in torrents. The lightning flashed brilliantly, illumiaating the earLti. 

VOL. XXX. H 



118 BTMONS'S MONTHLY METEOROLOGICAL MAGAZINE. 

The cloudfl assumed a striking aspect, being lighter at some points of the com- 
pass, and elsewhere of a deep parple hae. The cyclone began its ravages first 
in Rotherham in the neighboarhood of Red House, Moorgate, having probably 
started to the west of that locality. From the appearance of its traces, it would 
extend to a width of from 100 to 150 yards. The effects were made known at Red 
House, doing damage to a shed. Then it passed across towards Broom Wood. 
Trees were uprooted and others left standing stripped of leaves and branches. 
The crops ripening for the harvest on the farms of Mr. Ibbotson and Mr. 
Leedham were laid low. At Broom Wood the cyclone levelled several trees» 
and the roadway was blocked by a large elm. The highway was bestrewn with 
branches of trees, massive boughs from the parent stem. Crossing the road» 
the cyclone lifted the roof and part of the structure of the reserved and mem- 
bers' stands on the racecourse. The cricket field of the town club is adjacent, 
the pavilion and some sheds being on that side next the racecourse. The Win- 
cobank and Town club teams had ceased to play and were sheltering. The 
roof of the stands from the racecourse dropped on the top of the cricketers'* 
places of refuge with a force that must have frightened the timber wielders 
underneath. The fencing of the racecourse adjacent to Badsley Moor lane was 
levelled for a distance of about 70 yards. The effects of the cyclone were felt 
at the top of Clifton lane. In Badsley, Gilberthorpe, and Lister-streets bran- 
ches were stripped off the ornamental trees and the gardens of the cottagers 
sustained much damage. Mr. Millett, of Gilberthorpe-street, had the skylight 
of his house damaged. The cyclon^ appeared to strike the houses at the east 
end of the street with the greatest force. Mr. Home had a bedroom window 
blown in and a looking-glass placed on the bed without either being broken. 
Mr. Dean's fruit garden fared badly. Apple and pear trees were split and torn 
up by the roots. Ridge tiles and slates were removed from his dwelling. The 
roof of Mr. Hempshall's house was partially wrecked. The house of Mr. T. A. 
Cocking had the lead wrenched from the window top, and that occupied by onr 
reporter, Mr. J. Bainbridge, was dealt with in a like fashion, and the ridging 
tiles of the roof and a window in the garret destroyed. Other damage was done 
at the rear of the premises. The remaining houses of the street did not escape 
injury. The worst sufferer in this locality was Mr. John Green, market gar- 
dener and farmer, who sustained loss through the damage to his garden, cow 
sheds, outhouses, and wash-kitchen. The Clifton Park presented a similar 
spectacle to that after the great wind storm of last January. Branches were 
torn from the trees, and valuable elm, beech, and hawthorns uprooted. An 
idea of the force of the wind was shown by one of the heavy iron seats having 
been lifted up and carried a distance of from 20 to 30 yards. Leaving the park 
by the gate opposite Cranworth-road, the cyclone continued its destructive 
powers in the grounds of Aid. George Neill, J. P., and Mr. C. B. Clarke, J. P. 
Passing from thence, by way of Cranworth-road, the cyclone was felt in Bethel- 
road, Eastwood Vale. Several yards of brick walling belonging to Mr. Eyre 
were thrown down, and the windows of Mr. Tee's house broken. Other pro- 
perty damaged in this neighbourhood include the Shakespeare Inn. and 
dwellings belonging to Mr. Lowe, Mr. Bowers, and Mr. Grafton. At Parkgate 
there were several narrow escapes of persons out in the storm, but no one has 
been reported as injured within the borough. 

STATEMENTS BY EYE-WITNESSES. 

Our reporter was away from home attending to his duties in another part of 



SYMONS'S MONTHLY METEOROLOGICAL MAGAZINE. 119 

the district He had, therefore, no opportnnity personally of watching the 
progress of the cyclone or describing it as an eye-witness. His eldest son, a 
youth of 18, has, however, famished him with the following account of the 
incidents of the evening : — I was at home in this (the sitting) room looking at 
£agene Stock's *' Lessons on the Acts of the Apostles," with little baby sister 
asleep. The other members of the family were away engaged in various duties, 
80 that practically I was alone. The storm began about a quarter to seven 
o'clock with some slight showers. Gradually the rain became heavier, the 
lightning flashed, and the thunder rolled. I noticed, as I glanced up from my 
book the lightning was forked and sheet, and of a deep blue colour, but there 
-were one or two flashes of a crimson tint. The lightning was very vivid and 
bright, and the thunder like what I should imagine the noise of a battle would 
be when the artillery and rifles were fully in operation. Of course, after the 
recent heavy storm I did not consider there was danger ; I did not very much 
trouble myself about what was going on outside for some time. But there 
-was some peculiarity, and perhaps the increasing severity of the lightning, 
thunder, and rain forced my attention from my preparation for Sunday. I 
stopped reading and looked out of the window. The rain was coming down in 
immense quantities, and there were one or two hail showers. The atmosphere, 
too, was uncomfortably oppressive. I had had the door leading into the yard 
open, and closed it. Every time the lightning flashed the rain descended in 
torrents, and then somewhat abated. It seemed as if the heavy showers 
immediately preceded- and accompanied the lightning. This lasted for about 
20 minutes. Semi-darkness prevailed, and the clouds appeared surcharged 
with electricity. I was looking towards the north, the view from the window 
being in that direction, so that I had my back to the approaching cyclone. 
I could not have seen it coming, from the room. But I heard and felt sure 
enough to satisfy me for a life-time. There was a tremenbous flash of lightning 
and heavy thunder. In a few minutes the wind began to roar. At first it 
heralded its approach by blowing strongly at the front of the house. Then 
there was a frightful whizzing noise. I could hear it travelling in this direc- 
tion, and wondered what it meant. My curiosity was quickly satisfied. No, 
it was not a hissing sound. One of my friends, who was in Nelson-street, 
and out of the range of the cyclone, has told me he could only liken it to 
steam blowing loudly out of the safety valve of a number of boilers. It was 
worse than that here. Simultaneously, the back door was forced open, the 
ridging tiles of the roof were dashed to atoms in the yard, and a window was 
smashed in the garret. Doors were banged-to upstairs and downstairs. The 
whole structure of the building seemed to shake. I wish never to experience 
another few seconds like that. It took some force to close and lock the back 
door, smoke and soot came down the chimney and filled the room. I went 
upstairs to the front bedroom. The -udndow was open a few inches from the 
-top, but through the aperture had come more ventilation than was expected, 
for it managed to bring down the curtains, pole, and rings. In the garret a 
pane of glass was broken. A piece of some building, belonging perhaps to our 
neighbours in the next street, had been carried with such force that it passed 
through the window and dashed against the wall at the opposite side, and was 
knocked into pieces down the garret stairs. The glass of the window pane was 
broken into scores of little bits. What did I see of the storm outside ? Well, 
there were clouds of dust, then leaves and benches twirling in the most 
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fantastic maimer, but I did not see very mach of it. The real cyclone came 
with a mighty speed, and was here and gone in a few seconds. Little pebbles 
seemed to be striking the window and the walls. Besides, the atmosphere 
was suffocating, and events inside had crowded on me so fast. As yon know 
the wind went over into the park, bnt spoiled my kidney beans on its way. 
When the wind subsided, which it did suddenly, I went to the garden gate and 
looked up and down Lister-street. Everybody had apparently rushed from 
their houses, and were enquiring of each other about the damage. The streets 
had the appearance of having been bombarded. I heard some of the people 
say they thought the world was coming to an end. I did not think that, but 
it was the most uncomfortable few seconds of my life. It was almost incredible 
— ^baby slept throughout the commotion." Coming in at a later hour, a younger 
boy's greeting was, " You look as if you had been in the wars in this locality.'* 
A resident at the other side of the street watched the progress of the cyclone. 
It had the appearance, he says, of a cloud of steam, capped by a cloud of dense 
blackness. 

THE CYCLONE AT PARKGATE. 

From several of the residents in Parkgate our representative late on Saturday 
night obtained accounts. They had been eye-witnesses of the storm. Police- 
sergeant Barclay, one of the steadiest and most respected members of the West 
Riding Constabulary, had u good opportunity to watch the course of the 
cyclone. He was in the neighbourhood of Mangbani Quarry, and had a wide 
range of view. He described the scene as awfully grand, transcending any* 
thing he had ever witnessed. The clonds were light-coloured, turning round 
and rolling forward at the same time, meanwhile descending to earth and then 
rising higher. They varied in density, whirled round in a circle, and went in 
a north-easterly direction, but not in a direct straight line. They moved with 
rapidity, occupying but a short time in coming into and going beyond the 
range of vision. The noise was extremely great, and as if a lot of railway 
trains were running about at a breakneck speed to different parts of the globe. 
Mr. Newbould, jeweller. Broad-street, was standing at his shop door. The 
street had the appearance of the smoke and dust and flame of a huge puddling 
or blast furnace which had just been damped down. As he was looking out a 
slate struck the woodwork of the Entrance door with much violence. The 
noise was deafening, and he heard the falling of chimney pots, tiles, slates, 
and the breaking of glass. 

Entering Parkgate the cyclone first attacked Dilke's Buildings, or as they 
are generally known. Salt Lake. The gables of the cottages were damaged, 
the bricks falling into the bedrooms and smashing the furniture and crockery. 
The slates and roofing were carried away. Tiles and slates were strewn about 
in large quantities. Continuing towards the town, the cyclone stripped off 
slates from the blast engine house and fitting shops of the Parkgate Iron and 
Steel Company. Trees were torn up in the adjacent grounds of the company 
known as Parkgate House, Lloyd-street. At Eggleston's aerated water manu- 
factory a new chimney stack was destroyed, and part of the house of the pro- 
prietor of the establishment was blown down. A shutter of the shop of Mr. 
F. L. Sharpe, butcher, at the comer of Broad Street and Lloyd Street, was. 
seen to be lifted across the highway and over the Wesleyan Chapel opposite. 
Broad Street was a sad scene of wreckage, with glass, tiles, slates, chimney 
pots, and other debris. Half the roof had gone from the premises of Mr. 
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Binney, pork batcher. Three cottages behind the *' Sportsmftn '* Inn had 
saffered. The one occapied by Mr. W. H. Jarvis, a Uboarer at the steel 
works, had lost parts of the roof and gable. The bricks had fallen on the bed* 
room and demolished the contents, blocking up the stairs. The supports of 
the bedstead were forced through the ceiling into the living room. The 
windows of the house on both sides were smashed. In the next house Joseph 
Crabtree had three panes of glass broken, and William Harrison, the lamp- 
lighter, was similarly inconvenienced. The spouts and slates were dashed to 
the ground. The Sportsman Inn roof was damaged. Messrs. Bool Bros, had 
a rug in their yard which had been carried a distance of 200 yards, from 
Mason's, the pawnbroker. At the shop of Mr. Parkin, fruiterer, a large plate* 
glass window was smashed, and a hamper belonging to him was carried up 
Rawmarsh Hill beyond the Co-operative Stores. A large piece of leather 
belonging to Mr. J. Smith, draper, &c., was afterwards discovered in the same 
locality. A new plate-glass window, in size probably 12 ft. by 9ft., was 
literally blown to pieces, at the shop kept by Mr. Schonut, pork butcher. The 
signboard of the Clarence Hotel was wrested from its fastenings and deposited 
higher up the street, near the shop of Mr. J. Smith. At the latter's shop a 
plate-glass window, about 9 ft. square, was destroyed. Mr. Smith had 
removed many of the goods usually hung outside the shop, but those left in 
the doorway were spun round like tops. The iron lamp-post belonging to the 
Urban Council, and used for street lighting purposes, was twisted and rendered 
useless. Nearly opposite, in a vacant piece of ground, Mr. P. J. Gilling had 
erected a substantial wooden structure in which to carry on business as an 
auctioneer. This was blown down, and Mr. Gilling estimates his damage 
alone at about £50. The course of the cyclone from the bottom of Rawmarsh 
Hill is not so clearly marked, but the work of destruction was not ended at 
this point. Half a mile away, in Stocks Lane, slates were torn off the house 
of Mr. Ward, newsagent, and the gable end of the cottage of Mr. N. Fieldsend» 
was forced in, and the furniture, &c., of the bedrooms demolished. 

Mr. Wilson, the proprietor of vehicles running between Rotherham and 
Parkgate, was standing in the street at Parkgate with a omnibus. The horses 
became restive, and Mr. Wilson endeavoured to control them. Either by the 
force of the wind or some other cause the vehicle was overturned. Mr. Wilson 
was much bruised, and sustained a severe shock. A miner named Garbutt 
and his wife, who were in the vehicle, had a narrow escape. 

A woman named Lound was in the shop of Mr. Schonut, pork butoher, when 
the window was broken, and was knocked against the counter and sustained 
fracture of two ribs. 



A TIDAL WAVE. 

To ihA Editor of the Meteorological Mcbgaaine. 

Sir, — Referring to the tidal wave reported to have occurred in 
Mount's Bay, between 4.45 p.m. and 5 p.m. on August 10th, of 
which you quote particulars in your August number, some confirma- 
tion of the theory therein alluded to — viz., that tidal waves mav be 
attributed to submarine earthquakes — may perhaps be gained from 
the following facts. 



/ 
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It is, I believe, considered by many that there is a connection 
between earth tremors and the force of the magnetic currents. If 
this be so, it may be of interest to mention that on examining the 
photographic curves from the self-recording declination, horizontal 
force and vertical force magnetographs at the Falmouth Observatory, 
I find that there was a considerable disturbance between the hours 
of 3 p.m. and 8.30 p.m. on the lOth of August. The most violent 
movement occurred shortly before 5 p.m. For several hours after 
8.30 p.m. the photographic traces are of a particularly steady 
character. There does not appear to have been any simultaneous 
disturbance in the meteorological conditions, as the curves all run 
smoothly. The hourly values- were — 



4 p.m. 


Bakoxicter. 
at 32'' 
in. 
29-363 


TniPBRATURX. 

Dry* Wet. 
. ,63'-3 6f-6 


Direotioii. YekM&ly. 

ndlMk 
S.S.E. 10-5 


5 p.in. 


29-367 


61-0 


59-8 


S. 12-0 


6 p.m. 


29-355 


60-2 


59-2 


S. l4rQ 



It may be mentioned that our Observatory is distant about. 24 mSliPf 
in a direct line from Mount's Bfty. where the force of the tidal .wim 
was so severely felt. — ^Yours faithfully, 

FoUmouth, 28(A August, 1895. < 






MOCK-MOON PHEI^OMENON OP MAY 3l8t ' 'j 

To the BdiUn" qf M Meieorologieal Jjiciffaafku, 

SiRf — ^Having full view of this phenomenon from my windoM^'I 
made careful notes and drawinte of it, from which lliii iiniim'nwiiyiji 
description and photograph ar^copied. . ■• ' -^ 

The evening was very mild,;kna a gentle breeae wa8;mpviiig-fim 
the S.K The sky was. veiled i^th a condnuous buttmevenrfflok HI 
doud. I first noticed the pdenomenon at 10.20 jxiu^/wIiAtai/ittfa 
appearance was noted as follows : — ^The moon is surrbubdAd H^idi'^ 
sUvery halo, which extends iijito four amis, two verticidi, iKbd, |m 
not quite horizontal, but curnngupwardis. The homontttl' igriA 
point to two lar^ bright spofi (mock-mobiis) of triangolar dbm 
and iridescent with the red ^mard the moon. I^miheiiB qpbti 
comet-like tails extend outwiuros and sightly upwaQrdB/md'eiul|''{|k 
traced as far outwards from tbe q>ots as the fitter are f lom ih« 
moon. The mock-moons arl^' joined by a faint ring^ whieh is 
dlvptical, with the greater axis horizontaL There is no trace of a 
mock-moon at the lowest point ; but at the highest point there is a 
nebulous patch having a convex lower border, and forming a tindof 
tangent arc. 

10.45 p.m. — A second arc, of about 120^, has appeared above the 
main rins, and at a distance of one radius from it (or perhaps a trifle 
less). This second arc is as bright as the mock-moons, and like 1km 
18 iridescenif wUh the red edge toward the moan. 
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-Allh 
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e north mock-moon and 
the upper crescent 

11.6 p.m. — These have also faded away. 

11.30 p.m. — A large filmy ctoud to the S., having a large bright 
patch where the south mock-moon had previously been. 

Within a minute or two of the last note, tlie whole phenomenon 
had disappeared ; and the sky was quite changed, being clear and 
flecked with light and drifting clouds. 

I regret that I had no instruments at hand to measure the angles 
subtended by the rings, &c. 

F. J. ALLEN. 

Maiou CalUge, Birmitigham, July iSth, 1805. 




LUNAR EAf^OW. 

To tht SdiiOT of the Mettorologieal Stagazijie, 

Sir, — We observed a very fine lunar rainbow here last night, at 
10.15 p.m. It spanned the northern sky in a perfect arc of brilliant 
white, ite inner rim being pale blue, and its outer of an orange tint. 
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Tke conditions were very fayoarable to the production of these 

fhenomena. It was the most magnificent of these rare phenomena 
have ever observed. Weather very unsettled, and showery ever 
since. — I am, Sir, your obedient Servant, 

CUMMINGS TRIPP. 

Pinekney, Malmeatmry, N. W, WiUs, August 3rx2, 18d5. 



THE THUNDERSTORMS OF SEPTEMBER 7th. 

To the EdiU/r qf Tke Times." 

Sir, —As you have allowed me to give brief accounts of most of the 
thunderstorms of this year, it seems a pity to leave out those of 
Saturday morning. I was myself absent^ but, as will presently 
api^ar, this was probably advantageous, as the automatic recording 
instruments here, coupled with the reports of Mr. Sowerby Wallis 
and of some of our assistants, enable me to give details not merely 
for this station, but for other localities also. 

I was spending the ni^ht at Mr. Princes's observatoij at Crow- 
borough, about eight mues south-west of Tunbridge Wells. The 
observatory is on almost, or quite, the highest inhabited land in 
Sussex, and commands one of the largest sweeps of countij I know 
of ; Rochester, Hastings, Brighton, Eastbourne, Leith-hill, Knockholt 
Beeches were all visible from Ihe top of the old observatory. We 
SAW lightning over Lewes about 9 p.m. on the 6tb, and at intervals till 
about 10.30 p.m., when we b^n also to hear long but distant thunder. 
The storm remained distant until about midnight, when it became 
severe, but was never within a mile of the hill ; so that, while there 
was a blaze of light, no harm was done, and I do not think that the 
damage was proportional to the intensity of the storm^ as most of 
the discharges passed from clottd to cloud, not from cloud to earth. 
Dr. J. Roberts, F.R.S., of the Starfield Observatory, which is almost 
adjoining, has a recording rain gauge, and it showed a fall of rain of 
0*20 in. m about 15 minutes ^midnight to 0.15 a.m.) and of another 
tenth before 2 a.m., after which no rain fell. This total, 0*30 in., 
was almost identical with Mr. Prince's, which was 0*33 in. We saw 
also much lightning about 4 a.in., probably that of the metropolitan 
storm, which was then in full a(Jtion. 

Turning now to Camden-s({uare, I gather that, as regards fre- 
quency and brilliancy oi li^thing and loudness of thunder, the 
4.30 a.m. storm much resembled that of the evening of August 2%. 
The barometric disturbance and tiie rainfsdl were, however, greater. 

The barometer fell 03 in. between 9 p.m. and midnight, and 
nearly 0*10 in. more by 3.10 a.m. ; it was then steady for about an 
hour. At 4.15 a.m., when tho'lbtorm burst over here, the first effect 
was a sudden further fall of 0*02 in , followed within a few minutes 
by a ride of neariy a tenth of an inch ; the subsequent storms pro- 
duced only slight effects. 

The rain was very heavy, but not approac^iqg the intensity of 
June 23rd, 1878. No rain fell till 3.15 a.m., when there was a sharp* 
shower for a few minutos, yieldiu^ 0*03 in« ; then at 4.20 a.m. came 
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a rush of rain, 0*42 in. being recorded by 4.30 a.m. (i.e., 0*39 in. in 
ten minutes). It rained less heavily until 5.5 a.m., when 0*65 in. 
had fallen. Thence till 5.55 a.m. no rain fell, but in the next half- 
hour another two-tenths fell. From 6.30 to 7.35 no rain fell, but 
this was followed by a fall of 0*38 in. in little over a quarter of an 
hour, so that the total measured at 9 a.m. was 1 '24 in. 

There were at this station practically four storms — at 3.15 a.m.^ 
4.20 a.m., 6.10 a.m., and 7.35 a.m. respectively. 

It is too early to lay down the limits of the greatest rainfall, but 
the following records may be of interest : — Chiddingfold, Surrey, 
0*30 in. ; Starfield, Crowborough, Sussex, 0*30 in. ; Observatory^ 
Crowborough, Sussex, 0*33 in. ; Crouch Hill, Middlesex, 1*10 in.; 
Upton, Slough, Bucks, 1*21 in. ; Camden Square, London, 1*24 in. ; 
Willesden, Middlesex, 1*48 in. ; Cherry Orchard, Staines, Middlesex, 
1*52 in. ; *Bagshot, Surrey, 1*53 in. ; Strathfield Turgiss, Winchfield, 
Hants, 1*78 in.; ♦Monk Sherborne Rect., Hants, 2.04 in. — Your 
obedient Servant, G. J. SYMONS, F.R.S. 

62, Oafnden Square, N. W., September IHh. 

BELGIAN RAINFALL. 
We have of ten expressed the belief that it is because of its smallness 
that the MeteorohgiccU Magazine is read so carefully ; whatever may 
be the cause, we hold that it is a great compliment Written as 
most of it is at high spei^d, it would be supra-human if it did not 
sometimes contain mistakes. Of course, we should prefer that there 
be none, but next to that we rejoice in their being corrected. This 
month we have to deal with two. As regards the first, a question 
of priority, we mentioned at the foot of page 103 that in M. Lan- 
caster's handsome map of Belgian rainfall he had adopted the excellent 
plan of indicating length of observation by gradation in the pro- 
minence of type ; we did not say that it was new (experience has 
taught us that it is dangerous to say that of anything), but we thought 
that it was. A correspondent^ however, has pointed out that the 
plan was adopted 25 years since by Prof. Raulin in his Observations 
FluvuMnStriques, France Miridiamde. M. Lancaster, therefore, was. 
not the first to use the plan, but he did well to adopt it. 

The other correction is, also, rather the supplying of additional 
informa^tion than the correction of an error. On p. 88, writing of 
Brussels Observatory, we said, *' It is apparently the case that this 
observatoiy, upon which thousands, of pounds have been spent, does 
not possess either a recording or a storm rain-gauge. We can arrive 
at no other conclusion from the fact,'' &c. M. Lancaster has asked 
us to state that the observatory. ji9^ two self-recording rain-gauges, 
but that one was undergoing repairs, and the other failed. This, of 
course, was rery aggravating, and we can quite sympathise with M. 
Lancaster in his annoyance ; but we object to rain-gauges which fail 
at the critical moment, and we think that their names ought to be 
known fts w^irnings of what patterns to avoid. 

* Additional Recordft. 
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[The abstract of Dr. Forster's paper upon the above subject^ which 
is given in The Geographical Journal (the official organ of the Boyal 
Geographical Society), is of such interest to Meteorologists, that we are 
sure that our readers will be glad to see the following extracts from 
Mr. Dickson's excellent summary.] 

TEMPERATURES OF EUROPEAN RIVERS, 
_ By H. N. DICKSON. 

It seems almost inexplicable that, although important information is 
to be expected, and has indeed in many cases been obtained, from 
observations of river-temperatures, there is still only a small. Auction 
of the meteorological stations situated on river banks which makes 
the recording of this element part of the ordinary routine. In a 
paper published recently by the University Geographical Institute of 
Vienna, Dr. Adolf E. Forster has collected most of the records of 
temperatures of European rivers which cover a long enough period 
to make them really useful, and the data are discussed with striking 
ability after the statistical methods still in most frequent use in this 
country. Each record is first criticized and valued on its own merits, 
the probable errors involved in different observational methods are 
discuflsed, and an attempt is made to reduce observations made at 
different hours to a true daily mean. The material available for ascer- 
taining the form of the daily curve of temperature is eztoeiadj 
scanty, the most extensive hourly record being that of M. Beo^m in the 
Loire at Yenddme. The usual diurnal course seems to be 4i minimum 
at 8 a.m. in winter and 7 a.m. in summer, a maximum nt 3 p.m. all the 
year round, the mean being crossed between 11 a.m. and noon. For 
a daily mean, however, single obsemtions at 11 a.m., or two at 
7 a.m. and 3 p.m., can leave littk residual error. Observations at 
the two last-named hours give differences closely representing the 
daily range, and ib»ae exist for a considerable number of stations. 
The average Tange, as well as the mean variability, shows that in all 
^ases the temperature of a river is in the first place controlled by 
that of the atmosphere, and this view is confirmed by the monthly 
and annual changes. Other factors — radiation, cloudiness, rainiUi, 
evaporation, friction, thermal conductivity, heat capacity, &c; — ore 
not without influence ; but the most important is, as stated by 
Hertzer, certainly the temperature of the air. 

Following this line. Dr. Forster devotes the main part of his paper 
to the relations between the temperatures of air and water at different 
seasons, and ^^lassifies the difference curves into four distinct types — 
rivers flowing from glaciers, from lakes, from springs and mountains, 
and rivers flowing tnrough plain$, , Glacier streams, like the Rhine 
at Rheineck, the Inn at FiefenBaeh, the Sill at Innsbruck, or ihe 
Rhone at St. Maurice, are markedly warmer than the air in winter, 
and colder in summer, the temperatures being equal about April ucia 
Octo\>eT, The defect in summer is usually sufficient to make the 
annual mean of' the water at least 1*8° Fahr. bebw that of the air. 
To what distance tl^ glacier influence may make itsdf fdt depend^ 
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of course, upon circumstances : on the Ehone it is distinctly recog- 
nizable 84 miles from the glacier, and on the Ehine 99 miles. 
Bivers flowing from lakes show a differential curve of a curiously 
characteristic type, strongly marked in the Ehone at Gk^neva, the 
Ehine at Alt-Briesach. the Ticino at Pavia, and the Malar at Stock- 
holm. In this case the mean annual temperature of the water is 
always above that of the air, the water being the warmer during the 
winter half-year to a much greater extent than it is the colder during 
summer. The outflowing water, in fact, closely follows the tempera- 
ture of the surface layers of the lake, which remains relatively high 
-during winter, inasmuch as the supply entering the lake from moun- 
tain and glacier streams, being colder than the main body, is denser 
^nd goes to the bottom, floating the warmer water up towards the 
surface. The Lake of Geneva and the Lake of Constance, for 
example, form in thi& way a kind of heat distributor, which tends to 
prevent the formation of ice in the Ehone and the Ehine. In the 
Ehine the lake influence is distinctly marked at Kehl, and even as 
far as Speyer ; but in the Ehone the effect is neutralized by the 
rapid fall and the glacier waters of the Arve before Lyons is reached. 
Streams derived from springs have the peculiarity that the water 
cools faster with low air temperatjares than it warms withi high, 
chiefly because the water is kept at a low temperature by the soil, 
and by melting snow and ice. This characteristic, however, seldom 
persists for any great distance from the source. In mountain 
streams, which give a nearly similar curve, the greater slope of the 
bed and the frequent occurrence of deep narrow valleys, protecting 
from radiation, make the typical form recognizable further than 
usually happens where the spring influence acts alone, and the 
transition to the last or plain type of curve is delayed. The 
distinguishing feature of rivers of the plains is that their waters have 
a higher mean temperature than the air in all months of the year ; 
and such rivers can be further classified in three divisions— according 
as the excess is in summer greater than in winter, is equal in both 
seasons, or is in summer less than in winter. The first includes the 
true rivers of the plain — the Elbe^ the Saale, the Weser, the Loire, 
the Seine, the Mame, and the Thames ; the second rivers, which so 
far as has been observed, do not qi^te get rid of the marks of onxgin 
in mountain springs — the Vistula, the Warthe, the 2SUtg^bach, the 
Main, the Danube ^Dillingen^ the Eggip, the Lech, and the Wien ; 
while the thii4 is simply an intermediate form, represented by the 
Oder, the Moldau, the Schloitzbach, and perhaps the Sadne. It is 
obvious that the tendency must aiw;ays be for au types to degenerate 
into the first division of the last^becpming gradually rivers of the 
plain. As Dr. Forster points out, there are probably really two 
forms of this type — that just noticed, where the water is i^^^s 
warmer than the air, and another where it is always colder. The 
latter form must be confined to countries where protracted frosts do 
not occur, and we have no example of it in Central Europe. 
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REBUBK8. 

Malta.— Adopted mean temp. (55'''3), I°'6 nbove the average. Mesn honriy 
velooity of wind 12-8 miles. Average temp, of sea d8°'5. Thunderstorm on 1^ 
Dew point ranged Erom27''-9 on 19th to SG^-O on 26th. The min. ongrasaou thel9th 
IB the loweBt reading raoorded here. J. F. Dobbos, 

MavHtim. — Mean temp, of air equal to, dew point 2°'2 below, and rainfall 3-09 in. 
below, their respective averages. Mean hourly velocity of wind 9'1 miles, or S'l 
below average ; extremes, 23'1 on 24th and O'O on 11th ; prevailing direction, E.S.E. 
Lightning on 2nd, 5th, 16th and 28th. C. Mbldkum, F.R.8. 

GErLON, Colombo. —Lightning was seen on the 3rd, 4th and 5th. Thunderatonu 
occarred on the 34th and 25th. D. G. Mantkix, 

AdelaicU.—^eexi temp. 2°-l above the average of 3S years. Rainfall very light, 
•60 ID. below the average. C. ToDD. F.E.8. 

Sydiify. — iAeMiieaif. 0°'5 below, humidity 4 below, and rainfall |-I5 in. ahon. 
their respective averages. H C. Rdssell, F.R.S. 

WtJHni/tou.— Showery up to the llth, with moderate N.W. and S.E. wioda. Bain 
on the llth, 3-39 in., causing fioods, with light S. wind. Lightning on night of lOtli. 
The remainder of the month tJne. with northerly wiods, except showers on 21st, 23nl, 
and 24th. Max. shade temp. (88') the highest ever recorded in Wellington. 

H. B. GoSB. 

Jamaica, EiKCBToy. — Weather Sne excepting the last weelE. Mean honriy veloaitf 
of wind 4-3 miles. Kainfall three times the average. E. Jo&Bt 
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SUPPLEMENTARY TABLE OP RAINFALL, 

AUGUST, 1895. 

[For the Gounlaes, Latitudes, and Longitudes of most of these Stations, 

see Met. Mag., Vol. XIV., pp. 10 & 11.] 
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Dorking, Abinger Hall. 

Birchington, Thor 

Hailsham 

Ryde, Thombrough 

Emsworth, Badlands ... 

Alton, Ashdell 

Oxford, MaffdalenCol... 

Banbury, Brozham 

Northampton, Sedgebrook 

Alconbury 

Wisbech, Bank House.. 

Southend 

Harlow, Sheering 

Colchester, Lexden 

Rendlesham Hall 

Diss 

Swaffham 

Salisbury, Alderbury... 

Bishop's Cannings 

Bland ford, Whatcombe. 
Ash burton, Holne Vic. . . . 
Okehampton^ Oaklands. 

Hartland Abbey 

Lynmouth, Glenthome. 

Probus, Lamellyn 

Wellington, Sunnyside.. 
Wincanton, StowellRec. 
Clifton, Pembroke Road 

Ross, The Graig 

Wem, Clive Vicarage ... 
Cheadle, The Heath Ho. 
Worcester, Diglis Lock 
Coventry, Goundou ... 
Ketton Hall [Stamford] 

Grantham, Stainby 

Homcastle, Bucknall ... 
Worksop, Hodsck Priory 

Neston, Hinderton 

Preston, Haighton 

Broughton-in-Fumess . . 

Ripon, Mickley 

Melmerby, Bildersby . . . 
Scarborough, South Cliff 
Middleton, Mickleton.. 
Haltwhistle, Unthank.. 

Bambargh 

Eeswickj The Beeches..: 

Uanf rechf a Grange 

Llandovery 

Castle Malgwyn 

Builth, Abergwessin Vic. 
Rhayader, Nantgwillt.. 
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2-95 
2-56 
2-40 
1-74 
1-78 
2-18 
2-64 
2-03 
1-96 
1*60 
1-70 
4-13 
3-32 
2-13 



Div. 



34 
16 
13 
54 
16 
5-34 
2-54 



4-02 
3-57 
2-22 
2-87 
3-53 
2-20 
2-86 
2-05 
1-49 
2-22 
1-30 
2-29 
4-49 
5-61 
3-23 
2-22 

• • • 

2-53 

4-80 
4-15 

4*34 
6-67 
3-61 

5-87 
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STATION. 



Lake Vyrnwy 

Corwen, Rhug 

Carnarvon, Cocksidia ... 

I. of Man, Douglas 

Stoneykirk, Ardwell Ho. 
New Galloway, Glenlee 
Melrose, Abbey Gate... 
N. Esk Res. [Penicuick] 
Edinburgh, Blacket PL. 
Glasgow, Queen's Park. 

Inverary, Newtown 

Islay, Gruinart School.. 

Dollar 

Balquhidder, Stronvar.. 

BalUnlaif; 

Dalnaspidal H.R.S. ... 

Keith H.R.S 

Forres H.R.S 

Fearn, Lower Pitkerrie. 
Loch Shiel, Glenaladale 
N. Uist. Loch Maddy ... 

Invergarry 

Aviemore H.R. S 

Loch Ness, Drumnadrochit 

Invershin 

Scourie 

Watten H.R.S. 
Dunmanway,Coolkelure 
Fermoy, Gas Works ... 
Eillarney, Woodlawn ... 

Caher, Daneske 

Ballingarry , Hazel fort . . . 
Limerick, Kilcornan ... 

Ennis 

Miltown Malbay 

Gorey, Courtown House 

Athlone, Twyford 

Mullingar, Belvedere ... 
Longford, Currygrane... 

Woodlawn... 

Crossmolina, Enniscoe.. 
CoUooney, Markree Obs. 
BalUnamore, Lawderdale 
Lough Sheelin, Arley .. 

Warrenpoint 

Seaforde 

Belfast, Springfield 

Bushmills, Dundarave . . . 

Stewartstown 

Buncrana 

LoughS will Y^Catr &blQ.^h. 
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5-72 
1-68 
2-66 
5-28 
4-47 
7-76 
4*09 
6-85 
6-12 
6-02 

1201 
5-08 

10-60 
8-66 
6-44 
7-18 
3-10 
2-90 
2-16 

10-17 
6-86 
6-22 
8-42 
3*64 
4-94 
4-68 
216 
7-37 
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4 
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81 
80 
38 
3-78 
8-64 
6-30 
4-92 
5-88 
6-32 

606 
6-28 

4'6d 

5-96 
6-85 
6-56 
5-95 
8-91 
4-79 
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AUGUST, 1895. 



TEMPERATUBE, 



' LoDiloii {Camden Sqnaie) ... 

Mnidatone (Himton Court)... 

Stretb field Turgiss 

Hitchin 

Winriow (Addineton) 

Bury St. Edrannds (Weatley) 

Norwich (Brnnd»ll) 

WejniQUth{LangtoiiHBrriDg] 

Torqaay iCary QrBBu) 

Fokpic Tamar [Launceaton].. 

Stroud (Upfield) 

ChurchStrattOD(Woul8tastaii) 

Tflubury (Orlaton) 

Leicester (Burfcby) 

BostoD 
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METEOROLOGICAL NOTES ON AUGUST, 1895. 

▲bbkxtiatiokb.— Bar.for Bannneter; Ther. for Thermometer; Max. for Maziraum ; Min. for 
Mjnimiim; Tfor Thunder; L for Tightning ; T 8 for Thunderstorm; Rfor&ain; HforUail; 
8 for Snow. 

ENGLAND. 

STRATHnsLD TuRGiss. — ^The month oi>ened with very unsettled weather, 
with frequent and heavy S accompanied by T, and continued ao until the 14th. 
Towards the middle of the month a gradual improvement set in, with fine and 
bright weather to the close. T88 on 10th, 21st and 22nd ; T on 1st, 2nd and 6th. 

Addington. — The first fortnight was unsettled with a good deal of fi. On 
the 4th a violent T8 occurred with R but no H, while at Winslow, two miles 
distant, a heavy H storm did much damage to vegetables, &c ; T on the lOtii 
and again at 2 a.m. on the 22nd with almost constant L, and another heavy 
T8 at 8 a.m. the same morning. The remainder of the month fine. 

Bury St. Edmunds, Westlby. — The first half of the month was very wet 
with many T88. Large H stones fell on the night of the 10th during a T8 ; the 
13th was very wet, the rain coming from the S.E. and N.E. The latter half 
of the month was very fine and warm. T88 on 2nd, 6th, 10th, 12th and 21st, 
and T on 3rd, 4th, 5th, 13th, 14th and 22nd. 

NoBWiCH, Bbundall. — To the 14th very showery and unsettled, but the 
last half of the month chiefly very fine with many waroi days. Mean temp, of 
the month 61^*9, about 1 ^ alx>ve the average, and about 2^*5 above August, 1894. 
T88 on 2ad, 7th, 10th, 12th, 13th and 22nd ; T on 6th and 14th. 

Langton Herring. — From the 1st to 14th inclusive very unsettled weather; 
fine but rather hot from the 16th to the 24th. The night of the 21st and 22nd 
— during which there was a T8 — was very hot, the min. temp, being 62^. 
Beautifully fine summer weather for the last five days. The average temp, at 
9 a.m., 61^*8, is 0'''3 below the average of 23 years, but the average min. is 
0° '4 above the average. Fogs on the 22nd and 23rd. 

Torquay, Gary Grren. — Rainfall *45 in. below the average ; mean temp. 
60® '1 or 1^*4 below the average. Duration of sunshine 188 hours, being 20 
minutes above the average ; 1 sunless day. 

PoLAPiT Tamar.— The first fortnight was very wet, the total for the month 
being considerably in excess of the average. 

Stroud, Upfield. — Prevailing winds S. W. and W. T on 4th and 23rd ; T 
and L between 1.30 and 2.30 a.m. on 22nd. 

Woolstaston. — A very fine harvest month. T and L on 10th, and very 
vivid sheet L on 22nd. Mean temp. 58® *5. 

Tenbuby, Obleton. — The first half of the month was wet and rather cooler 
than the average, but from the 16th to the end was very fine and warm, with 
a larger proportion of sun than usual. Mean temp, of |the whole month more 
than 1^ above the average of 34 years. T on the 2nd, 4th, 10th and 22nd ; 
T and L on the 22nd. 

Leicester, Barkby. — Wet (but not heavy B) almost every day for the first 
two weeks. A very warm month, with warm nights except on the 24th. L 
and T on 2nd, 10th and 22nd. Continuous sheet L on the nights of 23rd and 
24th. Corn harvest not completed at the end of the month', about an average 
yield. Mean max. temp. 72® '8, mean min. 50*^2, mean temp. 61^*5. 

Manchester, Plymouth Grove. — The weather up to the 15th, was un- 
settled, but from the 16th to the 23rd summer weather prevailed. From the 
24th to the end of the month the weather was unsettled and much colder. T 
and L on the 2.3rd and 27th. Mean temp. 61® *5. 

Hull, Pearson Pabk.— TB with H on 6th, and TBS on 10th, 14th, 22nd and 
27th. 

WALES. 

Hayebfobdwest. — This month was characterised by much sultry heat, 
although no very high temperature prevailed. The nights were oppressive 
and the rainfall was considerable. Aurora was seen on two or three nights. 
Prevailing wind S.W. T8 on 23rd. 
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SCOTLAND. 

Caboen. — The light nuofsll of tlie first six monthg is being compenaiited fi_ 
by Ml exotaa oF 5-3S in. in the manths of July and August. The heavjr fnllg 
July, BO much exceeding the average, has been followed by > heavier ad 
almoBt e<jiially exoestive amount in the past maoth. During the two roontBl 
12'ai in. haa fallen, on amount never previously rcaistered for thele t 
montba since observationa oomroenced 36 years ago. The average B for Jt_ 
and August is 7'2.t iu. i the nearest approach to this year's reoord ie 1 14 
in. in July and Augnat, 1873, and 11 "78 in. in July aud August, 1877. J 
two other years, 1861 and 1S91, has the rainfall of these months r 
double (igures. Sunshine is considerably below the average. A rema 
feature □? the month has been the prevalence of southerly wind, south n 
prevailing during 17^ days, while the average for the month is only foor u 
half, and the highest previous record nine. The damage done to the cat 
gron-ing com is most serious, the muggy wet weatber causing sprouting wit 
a very few days of cutting. A great quantity of meadow buy must Tm i 
trievably damaged. Potato disease made somewhat sudden appeami. 
towards the end of the month. On tbe other hand the turnip crop ahein 
great improvement, and pastures were never more luxuriant at this g 
I and L on Sth, lUh and 14th, and T on lObh and 27th. 

jEoecuoH.— The weather was very unsettled, tbe showers being often hi 
Good crops of turnips and potatoes, ood the latter free from disease:. 

CoLMOSELL — Rainfall 1*09 in. above the average of 19 years. 

Aberpben, Ckasforo. — The month was very hot, with very little hi 

Considerable electrical disturbance around, the TBB following the line of ti 
mountains, and being very severe from 30 to 40 miles to west and north, inU 
line of tlie Grampians and Benachie. 

KoKBERBT. — A very fine month. Mean temp. 57'''2. 

IRELAND. 

Dakbtsank Abbby. — A very wet month, cold and windy also. Great 3 
(very unusual here in summer) between S^IO p.m. and 1 1.30 p.m. on 2Siu. 
with heavy S ; very heavy B also (^l in,) between 2 and 4,30 p.m. on 10th. 

Watebfokd, Bkuok LoriGK.— a heavy wet month with a good deal of £. J 
Thick fog on five or sii days. 

O'BlilENSBRiDGE^, Russ. — A most nnfavourable month, involving delay s 
serious damage to the hay crop, T and L frequent and especially sever" 
the night of tbe 22nd, and attended with many casualties. Range of t 
high ; prevalent wiud S.W. 

Dublin. — Like August, 1894, this month was very rainy, S falling on 9 
days. Unlike August, 1894, howevei-, the month was fairly warm, the n 
temp, being slightly above the average. This was due to comparative war 
by night, the mean min. temp, being 34° '2, compared witb the are" 
53°-6, while tbe mean max. was exactly the average, namely 65°'8. T 
woa an overwhelming prevalence of S.W. and W. winds', Two-thirda OL __ 
sky was clouded throughout the mootb, compared with three-fonrtha i; 
August, 1891. TBou 11th. 

WABiNosTOWN. — Rain very frequent and oonsequently a bad month for h. 
miking. Weeds rampant. 

EoENfiL, — A humid, warm and wet month, with B nearly double t_ 
average, deposited mostly in torrential showers. Harvest delayed, and 1^ 
meadows in a precarious state. After-growth of vegetation abnormi 
luxuriant. 
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THE BRITISH ASSOCIATION AT IPSWICR 

Although there were not many meteorologists at the Ipswich 
Meeting, meteorology came more to the front than usual. The 
President (Sir Douglas Galton, K.C.B.) devoted to it the following 
portion of his address : — - 

METEOROLOGT. 
At tbe first meeting, in 1831, Frofeasor Jamea D. Forbes was requested to 
draw up a report on the state of meteorological acience, on tbe ground tbat this 
sraeoce is mora in wajit than an; otber oF tbat systematic direction which it is 
one great object of the Asaociatioo to give. Prafeasor Forbes made bia first 
report in 183*2, and a subsequent report iti 1840. The syatematic records now 
kept in various parts of the world of borometrio pressure, of solar hsat, of the 
temperature and physical conditions of the atmosphere at various altitadaa, of 
the heat of tbe ground at various depths, of tbe rainfall, at the prevalence of 
winds, and the gradual elucidation not only of the lavs which regulate the 
movemeota of cyclones and storms, but of the inflnences which are exercised 
by tilB sun and by electricity and magnetism, not only upon atmospheric con- 
ditions, bnt upon health and vitality, are gradually approiiniating meteorology 
to the position of an exact aaience. England took tbe lead in rainfall obser- 
vations. Mr, G. J. SymoDS organised the British Rainfall System In 1960 
with 178 obaerTara, a system which until 1876 received the help of the British 
AsBooiation. Now Mr. Symons himself conducts It, assisted by more than 
3,000 observers, and these volunteers not only make the observations, but 
defray the expenses of their reduction and publication. In foreign countries 
this work is done by Government officers at the public cost. At the present 
time a very targe number of rain gauges are in dally use throughout tbe world. 
Tbe British Islanils have more than 3,000, and India and the United States 
have each nearly as many ; France and Germany are not far behind ; Australia 
probably has more — indeed, one colony alone, New South Wales, has more than 
1,100. The storm warnings now issued under the excellent systematic organisa- 
tion of tbe Meteorological Committee maybe said to have had their origin in the 
terrible storm which broke over the Black Sea during the Crimean War on 
November 27th, 1355. Le Verrier traced tbe progress of that st^rm, and, 
seeing how ita path oould have been reported in advance by the electrio tele- 
graph, he proposed to establish observing stations which should report to tbe 
ooasts tbe probability of the occurrence of a storm. Le Verrier communicated 
with Airy, and tbe Government authorised Admiral FitzRoy to make tentative 
VOL. XXX. -V 



I 



134 SYMONS'S MONTHLY METEOROLOGICAL ILA.GAZINE. 

arrangements in this country. The idea was also adopted on the Continent, 
and now there are few civilised countries north or south of the equator without 
a system of storm warning. (It has often been supposed that Le Verrier was 
also the first to issue a daily weather map, but that was not the case, for 
in the Great Exhibition of 1851 the Electric Telegraph Company sold daily 
weather maps, copies of which are still in existence, and the data for thetn 
were, it is believed, obtained by Mr. James Glaisher, F.B.S., at that time 
Superintendent of the Meteorological Department at Greenwich). 

The subject of Meteorology was also mentioned in Mr. Verhon 
Harcourt's Presidential Address to Section G. (Mechanics). 

Meteorology in Relation to Engineering, — The maximum pressure that may 
be exerted by the wind has to be allowed for in calculating the strains which 
roofs, bridges, and other structures are liable to have to bear in exposed situa- 
tions ; and continuous records of anemometers for long periods are required for 
determining this pressure. The force of the wind also, and the direction, 
duration, and period of occurrence of severe gales, are important to the mari- 
time engineer for estimating the effects of the waves in any special locality, 
for determining the quarter from which, shelter is needed, and for ascertaining 
the seasons most suitable for the execution of harbour works, the repair of 
damages, and the carrying out of foundations of lighthouses and beacons on 
exposed rocks. The harbour engineer must, indeed, of necessity be somewhat 
of a meteorologist, for the changes in the wind and weather, the oscillations of 
the barometer, and the signs of an approaching storm are indications to him of 
approaching danger to his works, which he has to guard against ; for the sea 
is an insidious enemy which soon discovers any weak spot, and may in a few 
hours destroy the work of months. 

Continuous records of rainfall, as collected regularly by Mr. Symons from 
numerous stations in the United Kingdom, are extremely valuable to engineera 
for calculating the probable average yield of water from a given catchment 
area, the greatest and least discharges of a river or stream, the size of drainage 
channel needed to secure a low-lying area from floods, and the amount of water 
available for storage or irrigation in a hot, arid district. The loss of water by 
evaporation at different periods of the year, and under different conditions of 
soil and climate, the effect of percolation in reducing evaporation, and the 
influence of forests and vegetation in increasing the available rainfall, while 
equalising the flow of streams, are subjects of equal interest to hydraulia 
engineers and to meteorologists. 

Countries periodically visited by hurricanes, cyclones, or earthquakes, neces- 
sitate special precautions, and special designs for structures ; and every ad- 
ditional information as to the force and extent of these visitations of nature is^ 
of value in enabling engineers to provide more effectually against their ravages. 

A considerable portion of the address of the Chairman of the 
Conference of Delegates (Mr. G. J. Symons) dealt with matters of a 
similar nature : — 

1. Meteorological Observations in general, — Do not encourage the keeping of 
records from any but good instruments, properly placed. A hard frost occurs,, 
and forthwith there is a crop of wonderful records, some from thermometeirs- 
badly placed, some from thermometers which never were good, some from good 
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thermometers allowed to go wrong. An incorrect statement is much worse 
than none at all ; see to it, then, that such records as you publish are worthy 
of your Society. I say no more on this head because the Royal Meteorological 
Society has published almost at cost price (Is.) an amply illustrated pamphlet, 
*' Hints to Observers," which will show anyone what, and when, and how, 
observations ought to be made. It is by no means necessary to start with an 
elaborate and costly set of instruments ; but see to it that the instruments 
which you do have are good, and that no records except from good and tested 
instruments, properly placed, ever appear in your volumes. 

2. Sea and river tempereUure. — lh&ve interpolated the words "and river" 
because I ought to have put them in the syllabus originally, and because my 
attention has been drawn to the subject by an excellent summary of Dr. Adolf 
Forster's work upon the temperatures of European rivers, by Mr. H. N. 
Dickson, given in the September number of The Geographical Journal, You 
will remember that for a few years there was a Committee of the British 
Association studying river temperature ; and I am sure that if your societies 
took up the investigation, a fresh committee could be appointed, so that we 
should not need to go to a German book to learn the details of the temperature 
of the Thames. The work is easy, healthy, and inexpensive. Easy, because it 
merely involves a walk to a bridge, a jetty, or a pier head, the lowering of the 
thermometer into the water, entering the reading, and carrying it home again ; 
healthy, from the regularity of the walk ; and inexpensive, because the verified 
K. 0. thermometer and its copper case, cord and everything could be sent to 
any part of the country complete for a sovereign. 

3. Earth temperature at shallow and at great depths, — The second half of this 
subject has often been brought before you, becaase the Underground Tempera- 
ture Committee is the oldest one of the British Association. It, as you know, 
deals chiefly with the temperature in mines and in deep shafts and wells. Anyone 
who can obtain good records at depths of, or exceeding, 1,000 feet can do useful 
work, but I am doubtful whether much more can be learned in this country 
by observations at depths between 10 feet and 1,000 feet than we already know. 
I insert the words "in this country," because I do not think that the law of 
decrease for tropical and for arctic localities is known. Unfortunately we have no 
representatives of such localities here, or we might sow a productive seed. 
Observations at shallow depths—say 3 inches to 10 feet — are becoming less rare 
than they were, and the time is not distant when the law of temperature 
variation for shallow depths will be known with sufficient accuracy. That much 
has yet to be ascertained, many persons learned by burst water pipes last 
winter. I mention this as an illustration of the application of scientific records 
to the welfare of mankind, not as an indication that I consider the mischief to 
have been wholly produced by soil temperature ; but I must not digress. 

4. PhenologicaZ work, — I am afraid that this word, phenological, has not 
proved very acceptable. I once heard an inquiry what meteorology had to do 
with prisons — and it turned out that the querist had overlooked the " h," and 
reading it as " penological," thought that it must have something to do with 
punishment. However, I ne^d not tell you that it means the laws of the life 
history of plants and animals ; in fact, an endeavour to record the progress of the 
seasons, not by thermometers or by rain gauges, but by plants, trees, insects and 
birds, and the study of the relations between the indications of the natural history 

1*1 
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phenomena and those of the instmments, and efforts to separate cause and 
effect. It has always seemed to me a class of work pecaliarly adapted for the 
Local Scientific Societies, for their Botanical and Entomological Sections. The 
Royal Meteorological Society has spent a considerahle sum in promoting this 
work, and in the hands of Mr. E. Mawley it is progressing. Personally, I am 
not competent to pronounce any criticism upon the work beyond this, that 
Mr. Mawley has devoted himself to it, and has produced tables and diagrams 
of great interest. But I do say this, that I think that the naturalists should 
either co-operate heartily with the meteorologists, or else should show that the 
meteorologists are attempting the impossible or the undesirable. 

5. Early meteorological records. — It is a prevalent idea (especially with 
executors) that old manuscript books of observations are useless. I have every 
reason to believe that a long deceased relative of my own assisted in burning 
part of the oldest record of the rainfall in this country — that begun at Townley 
in Lancashire in 1677 ; and what she did, at the beginning of this century, has 
been done by scores of others, and will be until mankind are much more 
thoughtful and much better informed than they yet are. But I am not 
addressing you in the capacity of executors, but as representatives of large 
local bodies, many of them with museums and libraries ; and I invite you to 
see to it, that any such records that you have are properly cared for. 

Another suggestion — The practice is fortunately rapidly spreading of publish- 
ing the early parochial registers. If each society represented here would make 
it a rule to go through all such publications as have been issued within its area, 
and print in chronological order all die notes on earthquakes, storms, frosts, 
floods, &c., which can be collected, much good would be done. Of course, this 
can be done for unpublished as well as for published records. 

6. Records of river and well levels, — The second half of this subject has so 
often been brought before you by Mr. de Ranee, the Secretary of the British 
Association Committee on Underground Water, that I need merely mention it. 
The first part refers to a subject involved in my next and last heading, and to 
which, therefore, I will at once proceed. 

7. Records of floods and the placing of flood-marks, — It is very strange that 
Englishmen (Britons I had better say, for our Irish and Scotch friends are 
equally bad) are so nearly the worst nation in Enro])e for looking after their 
rivers. I do not refer to fouling by sewage and by manufacturing refuse, or to 
defective engineering — I do not know where we stand in those respects— but I 
refer to records of river levels, to automatic recorders of their rise and fall, to 
arrangements for warning the owners of low-lying property when floods are 
probable, to scale marks on the bridges, and to the classification, levelling, 
and publication in full, of particulars as to the old flood-level marks, and the 
due marking of new ones when floods occur. I do not suggest that your 
Societies should themselves do all this, but that they should bring it before 
their Parish and County Councils, and couple their request with the offer of 
any assistance in their power. Of course the suggestion will be received 
politely, the great cost will be urged, and in many cases nothing will be done. 
Forgive my detaining you to hear a little true story. Years ago I suggested 
such arrangements to an influential man in York — nothing was done. In 
1892 York had a flood, not so bad as some on record, but one which cost 
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the Corporation a very large sum ; they paid it, and, that steed having been 
stolen, they have figuratively locked the stable door, by adopting every one of the 
arrangements suggested above. If the Councils do not take your advice, they 
must remember that your attendance will be on their Minutes, to be referred to 
when their town or district suffers as York did. 

REPORT ON UNDERGROUND TEMPERATURE. 

Professor J. D. Everett read this report, which contains a description of 
temperature observations made in a bore-hole at Cremome, near Port Jackson, 
New South Wales. The hole is 2,929 ft. deep, and showed a temperature 
gradient of 1^ F. in 80 ft. This being smaller than the average, it might be 
thought that the proximity of Sydney Harbour was affecting the distribution 
of temperature. Observations on the water of the harbour showed, however, 
that the gradient was less than in the bore-hole. This was the first observation 
in the Southern Hemisphere. 

Lord Kelvin suggested that the African mines might furnish a new field for 
future observations of underground temperature. 

REPORT ON SOLAR RADIATION. 

The Committee which was appointed some time ago to consider the best 
methods of recording the direct intensity of solar radiation, reported that for 
various reasons no experiments had been made with the Balfour Stewart 
actinometer since the last meeting of the Association. As Mr. W. E. Wilson 
had undertaken to continue the experiments, the Committee asked for 
re-appointment, and the unexpended balance of the previous grant. 

REPORT ON EARTH TREMORS. 

Mr. 6. J. Symons read this report. During the year two bifilar pendulums 
have been purchased from the Cambridge Instrument Company, similar to 
those with which experiments were made in 1893 and described in the report 
for that year. Several modifications have, however, been made, such as were 
mentioned in last year's report. Each pendulum has a photographic recording 
apparatus. The committee hope to compare the records of the two instruments 
during the coming year. An appendix to the report, by the secretary (Mr. C. 
Davison) gives the history and bibliography of the horizontal and bifilur 
pendulums. These he groups into three classes — (1) those in which the rod or 
mirror is suspended by two wires, the centre of gravity of the rod or mirror 
lying either (a) between the points of attachment of the suspending wires or 
(5) outside them ; (2) those in which the rod is supported by one wire and one 
steel point ; (3) the pendulum of Rebeur-Paschwitz, which is supported on two 
steel points. Mr. Symons said the instruments could detect a tilt of the earth 
through an angle equal to that between two straight lines diverging from each 
other by only one inch in 1,000 miles. They are quite unaffected by short- 
period movements such as are produced by ordinary street traffic. The object 
was not merely to record distant earthquakes or tremors, but also to record any 
tilting in the earth's surface, with the ultimate view of determining whether 
this tilting was caused by tidal waves, large changes and disturbances of 
atmospheric pressure, or other agencies. 
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REPORT ON THE APPLICATION OF PHOTOGRAPHY TO 

METEOROLOGY. 

Mr. G. J. Symons presented the report from this Committee, and gave an 
interesting accoant of what Mr. Clayden, the secretary, had done in the direc- 
tion of cload photography, and explained that, although it would be some time 
before they could hope to get any considerable number of photographs, the 
cameras for this purpose bad been purchased and electrically connected, and 
little more was now required beyond the necessary time and attention. Mr. 
Symons handed round a photograph of a rainbow — the first of the kind that he 
had seen — which had been sent to him with the following letter : — 

•* Steeple Croft, Coventry. 

** Dear Sir, — At the meeting of British Association a couple bf years ago, I 
promised to obtain for you, if possible, some photographs of lightning ; but 
circumstances have not been favourable. I send you, however, a couple of 
prints from negatives of a rainbow recently taken. It was, I think, the finest 
bow I have ever seen. One marked peculiarity was the brighter or lighter 
colour of the cload inside the bow, and this is clearly shown in the photograph. 
Another peculiarity was that the green and violet seemed to be duplicated or 
triplicated inside the bow, and the albumenised print shows some traces of this. 
The outer bow is also visible in the prints. The lens I used was a symmetrical 
doublet, four inches focal length, exposure three seconds. — Yours, &c., 

"William Andrews, F.G.S." 

Professor Schuster said it was a most interesting and beautiful photograph, 
showing how the inside of the rainbow was much brighter than the outside. 
It was also an instructive photograph, as a means of showing students what we 
had been teaching them without being able to prove to them. 

REPORT ON METEOROLOGICAL OBSERVATIONS ON BEN NEVIS. 

Extracts from this report were read by the Secretary. The hourly eye 
observations by night as well as by day have been made without interruption 
during the year on Ben Nevis, and continuous records have been made at Fort 
William low-level observatory. Rainband observations are inserted in the 
report for the first time, as are also the records of mean hourly velocity of the 
wind at the top of the mountain. At Fort William the mean temperature of 
the year was 0° *8 higher than the mean of previous years, while the top of the 
mountain was 0° '9 higher than the mean. The lowest mean monthly tempera- 
tures were in January, 39° '3 at Fort William and 21*^7 on the summit. The 
former is 0^*7 above, the latter 2° '1 below, the average; so that during the 
month there existed a large difference of temperature between the two places, 
attributable to absence of anticyclonic weather and a great want of sunshine, 
the total sunshine registered on the top of the mountain being only three hours 
for the whole month. In September and October, on the other hand, maxima 
of sunshine were recorded. The highest mean temperatures were reached in 
July at both observatories. November showed the greatest excess of tempera- 
ture above the average of past years, amounting to 4^*1 at the bottom and 3^*2 
at the top of the mountain. The cause is to be found in the south-westerly 
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winds which predominated to a greater extent than for the past 40 years. The 
coldest day was January 6th, the lowest temperature recorded being 0^*7 at the 
top and 20^ '8 at Fort William. Details of the observations and weather of 
this day are given in the report. Much work has been done in re-copying the 
observations at the two observatories in order to examine the bearings of the 
dififerences of readings on the meteorology of North- Western Europe. This 
work is being carried on by Dr. Buchan and Mr. Omond ; among the chief 
phenomena considered are cyclones and anticyclones, dififerences of temperature 
&nd wind between the two stations, especially occasions when the temperature 
was higher on the top than at the sea-level, and days when the difiference of 
temperature greatly exceeded the normal amount. An inquiry into the con- 
nexion of these occurrences with coming storms and with each other will, it is 
hoped, lead to^ valuable results ; it already points to the necessity for most 
important modifications in the present theory of cyclones held by meteorologists. 
Four tables are added to the report, showing the mean hourly variations of 
pressure at Magdeburg and San Jos^ on fine and cloudy days respectively. 
Thesie two stations are chosen because Magdeburg has a dry climate contrasting 
with the wet one of Ben Nevis, and San^Jose, at about the same height above 
the sea as the top of the Ben, is only 10 deg. from the equator. The 
characteristically low morning maximum and the very high evening maximum 
during cloudy days at Ben Nevis and Magdeburg, in all seasons, do not occur 
at San Jos6 in similar weather. The two daily minima do, however, occur 
there, the morning one being larger on cloudy than on sunny days, and the 
afternoon one less. 



REPORT ON EARTHQUAKES IN JAPAN. 

Prof. John Milne gave an account of the long report of the Committee on 
Seismological Phenomena in Japan. This commences by a reference to the 
great loss caused by the recent fire at Prof. Milne's house and observatory, 
after which follows a description of the records of the Gray-Milne seismograph. 
Attached to the report is a catalogue of 8,331 earthquake shocks recorded in 
Japan between 1885 and 1892, giving full particulars of the centre and area of 
disturbance. It enables the approximate weight of each to be found, and permits 
the division of Japan into fifteen distinct seismic districts. The next section 
of the report deals with the rate of propagation of earthquake disturbances 
from Japan to Europe. The small tremors which occur in the ten seconds or so 
before an earthquake shock are transmitted to Europe, but they are spread over 
half an hour ; it appears, therefore, that the preliminary tremors either travel 
more quickly, or reach Europe by a shorter route than the main shock. The 
latter is known to travel along the surface at about 3,000 metres per second. 
Do the tremors travel at 8,000 to 11,000 metres per second, or do they pass 
through the earth, not round it ? If the latter, we may hope for some further 
knowledge concerning the interior of the globe. Prof. Milne has set up 
horizontal pendulums in nearly a score of places, and finds great dififerences in 
their behaviour. They all exhibit a general displacement, i.e., tilt, in the same 
direction, and similar long-period movements. Examined from hour to hour, 
however, some of them show the existence of a diurnal wave. After a long 
and very laborious search, graphically described to the Section by Prof. Milne, 
he succeeded in tracing this diurnal efifect to the local removal of load from the 
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alluvium by greater evaporation from exposed areas. At nlglit the moyem^it 
is slight, and is probably accounted for by the ccmdensation, at the cold snifMWat 
of aqueous vapour after rising thro£ii|^ the warm earth. Some ohseFvationa 
have been made on the disturbance of tha pendnlams by earth tremors. Their 
cause has not been ascertained, but they always oconr with greatest intMisity 
between 5 and 9 a.m. They are most marked with ft stMf^ faRometer gradient 
and consequent wind, local or distant. 

Lord Kelvin said it was possible to determine mathematically the time of 
arrival of the first earthquake shock reaching any point firom any other point. 
Such calculations would, however, tell us nothing about the rigidity of the 
interior of the earth. 

Prof. Gray referred to the enormous loss sustained by Prof. Milne in the 
burning of his books and instruments. He hoped the Anociation would make 
a grant enabling Prof. Milne to continue his work. 

As Prof. Milne has now returned from Japan, and the earthquake catalogue 
is completed, the Committees on Earth Tremors and Seismological Phenomena 
have united under the latter name. The new Committee is a large one, and 
with Prof. Milne and Mr. Davison as joint secretaries, it ought to do good work. 

REPORT OF THE COMMITTED ON UNDEROROUND WATERS. 

This was read by Mr. C. E. De Ranee, the Secretary, who has practically 
done all the work for many years. We have not a full note of the report, but 
understand that it was the final one, and that arrangements are proceeding 
with a view to the publication of a volume giving a synopsis of the large mass 
of data as to wells and their yield in all parts of the country. 

REPORT ON COSMIC DUST. 

Dr. John Murray said that at the bottom of the Pacific Ocean, 1,000 miles 
from any coast, the red clay deposits contain three classes of magnetic particles. 
These are (1) crystalline fragments of magnetic or titanic iron ; (2) dark, shiny 
spherules ; and (3) brownish spherules, known as chondres. The dark spher- 
ules contain iron particles which, when the spherule is ground down, become 
coated with copper if treated with a solution of copper sulphate. They are 
probably volcanic, and of terrestrial origin. The brown spherules are extra- 
terrestrial. They occur in the various layers of manganese nodules, along with 
the black spherules, but they are not found except at the place mentioned in the 
Pacific Ocean. They have been looked for in many places, but without success* 
Most probably they are hidden by the presence of other matter, as their 
amount is very small, say, about 201b per square mile per century. He wanted 
advice as to the best means of procedure, in order to collect this dust in other 
parts of the globe. 

In reply to Lord Kelvin and Professor Fitzgerald, Dr. Murray said that the 
dust from Ben Nevis and the Greenland glaciers contained no cosmic matter. 

The following were the ordinary papers which dealt with meteoro- 
logical subjects : — 

E. S. Bruce— On Probable Projective Lightning MasJies. 

The object of this paper was to suggest the possibility of projective lightning, 
flashes, whose existence would increase the difficulties of classification. Ordi- 
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nary sheet lightniDg is the reflection of a lightning flash by a cload, images 
from different points being superposed. If, however, a cload intervenes be- 
tween the flash and the reflecting cloud, containing one or more openings, the 
light from the flash will be faintly reflected from a few points only of the re- 
flecting cloud, and we shall have as many inverted images of the flash as there 
are openings. If the reflecting cloud is of irregular shape the images will be 
distorted, and a straight flash may appear to possess angles. This was illus- 
trated by lantern slides and experiments, a drawing of an actual thundercloud 
with four apertures being exhibited. He doubted whether such reflected 
flashes would be intense enough to affect a photographic plate. 

Mr. G. J. Symons thought there should be a patch of brighter light at the 
angle of a reflected flash, if formed in the manner suggested by Mr. Bruce, and 
he failed to see 4he parallelism between the experimental conditions and those 
of nature. 

Mr. Bruce, who was thanked for the manner in which he had brought so 
interesting a subject before the meeting, contended that he had conclusively 
proved the possibility of a projection lightning flash. 

(To be concluded in our next. J 



SALT HAIL. 

In the Met, Mag., vol. xxiv. (1889), p. 105, occurred the following 
lines : — 

" Mr. W. Rogers, of Ensfield Farm, Tunbridge, was walking over 
liis farm, accompanied by. his dog. The dog, seeing the large hail- 
stones hopping about as they fell, ran after them, and began to eat 
some. This led Mr. Eogers to taste them, and he found that they 
all tasted of salt." The statement was (in subsequent numbers) 
ridiculed by Mr. R. J. Lecky, and discredited by the Rev. J. Slatter, 
but supported by Dr. Muirhead and by Dr. Burder, who, having 
exposed a slip of glass to catch Krakatoa dust, found, where a hail- 
stone had melted, chloride of sodium. 

We have just noticed, in the Jamaica Weather Review for June* 
1895, the following report :— 

" Vale Royal. (K F, Kilbum),— On the afternoon of June 6th, 
" between 3 and 4 p.m., there was a remarkably heavy fall of hail at 
" Vale Royal. It lasted fully half an hour. The stones were the 
" largest I had ever seen, being about f inch diameter. On tasting 
" a couple, I found that they were quite salt. Nobody on the 
** Estate can tell me of hail ever having fallen here before." 
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RAINFALL IN PALESTINE IN THE SECOND CENTURY. 

Dr. Hermann Vogelstein took, for the subject of his Dipl6ma 
Dissertation, " Agriculture in Palestine in the time of the Mishnah. 
Part I. The Cultivation of Corn." (Published at Breslau, 1894). 

In the Zeitschrift for April, 1895, Dr. Hann gives an account of 
that portion of Dr. Vogelstein's dissertation which refers to rainfall. 
It is of such interest that we believe that a free translation will be 
generally acceptable. 

Dr. Vogelstein gives an account of agriculture in Palestine in the 
first two centuries of the Christian era, based upon the records of 
the Mishnah, Tosefta, &c. 

The Mishnah distinguishes two seasons, the time of the rains and 
the time of drought. In average years the early rains fell soon after 
the autumnal equinox. The great importance of these rains, as 
governing the fertility of the land, is repeatedly indicated both in 
the Bible and in the Mishnah. During the normal season for rain, 
daily prayers were offered for it. When rain did not fall at the 
usual dates, fast days and prayer days were appointed, which of 
course indicate periods of drought. The recognition of the 
importance of rain to agriculture had (even in the time of the 
Mishnah) led to fairly accurate measurements and observations. 
The depth of rain was measured in a vessel. There should, in the 
first, second, and third period of the early rains, fall respectively 1, 
2, and 3 Tefahs ~ about 3^, 7, and 10|^ inches. In the second period 
there should be seven consecutive days of rain. 

The early rains were important for the sowing, the later rains, in 
Nisan (March and April) for the harvest. The change from the 
rainy period, in which also hailstorms destructive to the springing 
crops were not rare, to the dry season was gradual. The rains 
diminished, and finally ceased. In the dry season, rain or a thunder- 
storm was extremely rare, but the dew was excessive, so that in the 
morning the ground was as wet as if rain had fallen ; this was the 
only refreshment for the thirsty earth, and therefore of the greatest 
importance to the growing crops. 

So far, Dr. Vogelstein and the Mishnah. The rainfall was there- 
fore regularly measured in Palestine in the first century after Christ, 
and the average for the early rains was estimated at about 6 Tefahs, 
or 21 inches, which agrees fairly well with modem records — for 
instance, with that at Jerusal<}m. Perhaps Dr. Vogelstein may yet 
find a record of the total yearly fall of rain in Palestine in the first 
century of the Christian era 



Since the above was in type we have been favoured by Dr. Hann 
with a copy of Dr. Vogelstein's Dissertation (82 pp., German, but 
with a mass of Hebrew, Syriac, Arabic, Greek and Latin notes). 
We have also received some important papers from Dr. Chaplin, who 
took daily observations in Jerusalem from 1860 to 1882. We there- 
fore hope to return to the subject at an early date. 
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BELGIAN EAINFALL. 

To the Editor of tJie Meteorological Magazine, 

Sir, — It was by an inexplicable error, the origin of which I cannot 
trace, that I wrote ** Deux pluviom^tres conjugu^s ont constamment 
servi aux observations." The fact is that the gauges represented on 
p. 102 of the Md, Mag. were used from 1833 to 1854, and not from 
1833 to 1866, as you supposed. The gauges by which in 1855 they 
were supplanted were observed uninterruptedly at Brussels until 
1890, and others of the same pattern are in use at Uccle, 

Comparisons of the two systems were made by Quetelet during 
22 months (Annales xi., p. 273). The original gauges were of tin, 
and they were abandoned because the rust on their surface caused 
(towards 'the end of their existence) greater loss than usual from 
retarded flow of the water into the receivers. 

The mean by the old gauges (1833-54) was 724 mm. (28*50 in.) ; 
the mean of the subsequent 22 years (1855-76) by the new ones was 
695 mm. (27*36 in.) 

These contradict your argument on p. 103, in wnich you did not 
call attention to the dryness of the period, 1 857-65, over the whole 
of Western Europe, which suflBiciently explains the difference between 
the periods 1833-66 and 1867-90. 

I am sure that the observations from 1833 to the present time are 
siricUy comparable^ and that the differences are due to secular 
variation alone. 

The details as to the pattern, &c., of gauges are intentionally 
reserved for a later part of the work. 

Observations made in the same town are usually placed in one 
series, unless two or more records were kept simultaneously, then 
necessarily they are separated. By exception, the early records for 
Brussels are separated from the Observatory observations, in order 
that the full value of the latter should in no way be impaired. 

I was entirely unaware that Prof. Kaulin had adopted the method 
of typographically indicating the length of series of observations. 
We have, therefore, independently arrived at the same plan. 

Yours truly, 

A. LANCASTER. 

Ucde, October 2ndy 1895. 

[Considering the opening sentence of the above, it would not be 
courteous for us to pursue the subject, but we really cannot pass the 
words which we have put in italics. Uccle is nearly 4 miles from 
the old Observatofy, and more than 100 feet higher. The mean for 
5 years (1886-90) was at Uccle 711 mm. (27*99 in.), and for the 
same years at the old Observatory, 760 mm. (29 92 in.), an excess 
of nearly seven per cent. How can these be regarded as strictly 
comparable ? 
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CLIMATOLOGICAL TABLE FOE THE BRITISH BHPIRB, MABCH, 1895. 
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RsiuBKa. 

Malta. — Adopted meBn temp. (66'''0), 0°-9 beloir the avenue. Mean honriy 
velocity of wind 11-8 mile& Average lea temp. SQ"-©. Thunderatorra on 27tll. 
LightniDK oo 6th and 20th. Hail on 6Ch and 7th. J. F. Dob.soh. 

Mauritivg. — Mean tamp, of air C'l above, of dew point l''-4 above, and rainfall 
IS'3S in. above their respective averages. Mean honriy velocity of wind IT? miles, 
or 1'7 mile above aversse; eitremea, 25-5 milei on 18th and 2-| on 5th ; prevailing 
direction, E.S.E. t« E.N.E. Thnnder and Lightning on 5 days. An nnDBoally wet 
month, the rainfall in differant porta of the island being from 21 to 60 inches. 

C. Mbldkum, P.B.8. 

CitrLOH, Colombo.— Tbanderatonns occurred on 6 days, and lightning was Be«u on 
8 other days. D. G. Mantbll. 

Adelaide. — Mean temp. 0^-9 below the average of 38 years. B^nfall '75 in. above 
the average. C. Todd, F.R.S. 

Syd7tei/.~Meaa temp. 0''3 below, humidity P'S and rainfall 4-04 ia. below their 
reactive averagea. H. C. Russkll, F.B.S. 

Wdlington. — Showery at the beginning of the month ; dry, bat generally un- 
plaaaant from the 4th to the 20th, with strong N. W. winds ; from 2l8t to the end 
showery, with jntervalB of &ne weather. Thnnder on 23rd. Mean temp. 2°-2and 
rainfall 1-14 in. below the average. R- B, Gosa. 

Auckland. — A dry month with little of importance to report. Mean temp, and 
rainfall both below the average of 28 years. T. F. Chbeskuab. 

Jamaica, Ein(jston.— Hourly velocity of wind 4-2 miles. Kingston rainfall one- 
third, and island rainfall two-thirds, of the average. B. JoHHaroNi. 

Trinidad. — Rainfall -40 in. above the average of 30 years. J. H. HabT. 
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SUPPLEMENTAEY TABLE OP RAINFALL, 

SEPTEMBER, 1895. 

[For the Coontiea, Latitudes, and Longitudes of most of these Stations, 

see Met. Mag,, Vol. XIV., pp. 10 & 11.] 
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Clifdeo (Kylemore) 
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Londnndarry (Creggao Ess.). 
Omagb (EdenfBl) 
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METEOROLOGICAL NOTES ON SEPTEMBER, 1895. 

Abbreviations. -Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. for 
Minimum; T for Thunder ; L for Lightning ; T S for Thunderstorm ; & for Kaiu ; U for iiail ; 
8 for Snow. 

ENGLAND. 

Strathfield Turgiss. — Very fine and dry until the night of the 6th, when 
a very heavy TS passed over, after which hot weather returned and continued 
until the end of the month, with a slight TS on the 24th. During the last fort> 
night the max. temp, was the highest in September since the record began in 1875. 

Addinoton. — This September has given us the least rainfall and the highest 
temp, of any September recorded here. The max. temp, was 70° and upwardd 
on 17 days, 80^ and upwards on 6 days, the last 8 days having an average max. 
of 80^. The night temp, was with a few exceptions high, and on three nights a 
minimum of 60° was recorded. Violent TS at 3 a.m. on 7th. 

BuHY St. Edmunds, Westley.— The driest September since 1865, when the 
fall was '11 in. The drought was accompanied by great heat and much sun- 
shine, many days being without a cloud. TS on 6th, distant T on 3rd and 10th. 

Norwich, Brundall. — Probably the finest, warmest and driest September 
since 1865. The last week was abnormallv warm. A simiUr week at the end 
of September seems, according to old MSS; in my possession, to have occurred 
in East Auglia in 1832. Distant TS on 3rd ; TS 5.45 to 6.45 a.m. on 7th. 

Langton Herring. — The driest September in the last 24 years. A warm 
month with many cloudless days. The average min. (54^*4) is 3^*2, and the 
average max. (67° '9) 4° above the average of 23 years. The temp, throughout 
was equal to that of the preceeding July and higher than that of August. 
The last week of the month was the hottest in the year, with an average 
temp, of 66° '2. On ten days the temp, rose to 70° or above. T and L on the 
3rd» 4th, 7th, 24th, 26th and 30th. Fogs on the 6th and 25th. 

Torquay, Caky Green. — Rainfall 206 in. below the average. Mean temp. 
60° *9, or 3°*1 above the average. Duration of sunshine 213 hours 45 minutes, 
or 49 hours 20 minutes above the average ; one sunless day. 

PoLAPiT Tamar. — A most memorable month; remarkable for absence of 
strong breezes, for excessive heat, and for the exceptionally small quantity 
of B, the smallest in September since 1880. The rainfall for the first 9 months 
of 1895 is only 18 '19 in., or less than half the annual average (37*36 in.) The 
average max. shade temp, was very high, 71^*5. Heavy TS at midnight 
on 6th. 

Stroud, Upfield. — TSS to the E. on 3rd, E. and S.E. on 6th, and to the 
W. on 24th ; L on 23rd. Max. temp, above 70° from 23rd to 30th inclusive. 

WooLSTASTON. — A very hot and dry month, the heat during the last fortnight 
especially being most intense. Fruit-bearing trees of all kinds produced 
enormous crops, but the want of water was |y;reatly felt. Mean temp. 60^*1. 

Tenbury, Orleton. — The hottest and, with the single exception of Septem- 
ber, 1888, the driest September since 1865. The mean temp, of the month was- 
60° '0, or 3^ '2 above the average of 34 years, and was nearly 2** lower than 
that of 1865 ; but the mean max. was nearly 1° higher than in that year, and 
the thermometer reached 70° on 22 days, as against 21 in that year. Th& 
hottest weather too was in the last week of the month, whereas in 1865 the 
last week was cold. Brilliant sunshine prevailed through the whole month.. 
T on the 3rd and 24th. L on 3rd, 23rd and 24th. Fog on 12 days. 

Leicester, Bareby. — Remarkable for great heat and drought. The mean, 
max. temp, is the highest for the year. Streams, wells and pits are dry all 
round the district, and the scarcity of water is great and serious. Mean max. 
temp. 73° '8. Mean min. 44° '8. Mean 59° '3. Fortunately the Borough of 
Leicester has an additional water supply this year. L, T and H on 3rd. L on 24th. 

Hull, Pearson Park. — TS on 3ra. Fog on 14th and 16th, and daily from 
22nd to 30th, excepting the 24th. 
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WALES. 

HAVKRPOKDWiwr.— The firat 9 d»yB ware more or leaa wet, after whiofcj 
fine, hot, almost cloudless condition eat in, macli haze rendeiing the d 
landscape invisible for Deuly a fortnight, Tbe temp, wai above TO" on 
day*, aeveo of which occarreil in the utat week. The Gne weather eiubledS 
harvest to be gathered lu in fine condition, and such a auperabDndance ol n _ 
boa seldom been eeea at this Beason of the year. One of the driest Septemta 
on record, and the wannest. ' 

SCOTLAND. 

Caroen. — This month still further adds to the remarbahle met 

phenomena of 18S1). Although the mean temp, has been twice exceeded di _ 
3S years, the average temp, of the last seven days (63' 'Ji) is unprecedented ; 
September. On ten days the max. oicoeded 70°. The man. temp, of " 
month (79" on the 28th) has only once been exceeded (8()°'4 on September' 
1SS0), and once equalled. The high mean pressure is also notk 
while the number of hours of sunshine exceeds tbe average by 54. 
force slight and southerly winds prevalent. The rainfall has only 
been less in September, and only on three occasions in any month. Unnst 
heavy dews mode np for the absence of B, and pastures were 
luiuriaut at this season. The elTects of the warm weather are 
enlargement of tlie buds of bush fruit and flowering trees, and se< 
of rhododendron blossomed a second time. 

Jkdbcboh.— The temperature was higher than in any Saptamber ft» 
yean. The grain crops have been seDured in good condition, and potatoea 
a full crop and free from disease. Tree fruit abundant and encellent. 
tnmp. on 12 days was above 70*. A good deal of fog before 9 
the smallest in any month since March, 1865, when -17 in. fell. 

CoLMONBLL— Rainfall 3'56 in. below tbe averageof 1!1 years. Taud L on 

Aberiibes, Chanforo.— a very warm month, with winds from S.W. 
W., and very light. Crops all out about Aberdeen. 

Ko£BBRBr.~The first part wet, the latter warm and foggy. Mean temp. 

IRELAND. 

Daerysane,— A very fine and warm month. 

O'Briensbbidge, Rusa.— Fine aveiage harvest weather tor the first 
weeks. On the night of the 2.3rd a violent storm of T and L set in at 8 p. 
and continued for three hours, followed next day by an extraordinary -^ 
temperature, and for 6 days the beat far exceeded that of midsummer. 

Dublin. — As In hath 1H93 and 1894, September proved a favourable mi 
The heat was tempered by a sea breeze bat the sunshine was above the ai 

and the mean amount of cloud was only 4'2. Towards tbe close of the 

heavy dews and dense night fogs became very prevalent. Mean temp. 59* 
or 3° '3 above tbe average. High winds occurred on 7 days, and atti^ied C| 
force of a gale on the lOth and llth. L on the 2.'ird. 

WiiRlsosTOWN. — A remarkable aeptember, the warmest since 1865. 
in 1865, 8-2"; in 1805, 8I». Mean, 1865, dQ"'! ; 1895, 58'' 'S. Mean for thftfl 
years, 1861 to 1874, 54° .3. A magnificent harvest was secured in prime oouditil 

EsENFEL, Ohagh. ^Another remarkable September, with the r~-"- 
rainfall except 1894, and much the highest temp, for at least 31 years ; .„„ 
dnring that period a max. temp, of 70° has been only twice reached li 
latter half of September, viz., 71° on 19th September, 1881, and 70'' on 17ffi 
September, 1883, white during the last week of the past month the max ranoed 
from 75" to 70° on five days, and on the night of tbe 25th the minimum wu 
the highest of the year, 61°. Coming after the wet August, vegetation hu 
been pbenomenal. Tbe autumn tints have hardly touched the trees, and it WM 
only on October 4tb that the extraordinary change ushered in by October 
seemed to have re-awakened the migratory instincts of the swallows from their 
" midsummer night's dream." 
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SEPTEMBER, 1895. 

The very exceptional weather of September was occasioned by the 
persistence of anti-cyclonic conditions over Western Europe. In the 
early part of the month the centre of the high pressure area was 
well to the east of France, and irregular distribution of pressure over 
the British Isles on the 5th and 6th produced thunderstorms and 
rain very generally. On the 11th and 12th a depression passed 
across the North of Scotland, and falls of rain exceeding an inch 
occurred at many stations. From the 13th to 17th the centre of 
liigh pressure lay over England, but on the 18th, a cyclone coming in 
from the Atlantic apparently forced it eastwards. From the 19th to 
31st the centre again extended to England, but thence to the end of 
the month, during the period of great heat, it was to eastward, but 
generally extending well to the north. 

RAINFALL. 

That the mnfall for the mouth was generally very small is clearly 
shown by the regular table on p. 146, where we find only one plus 
sign (at a station on the west coast of Scotland — roughly speaking, 
furthest from the centre of high mean pressure for the month), but 
the well-known irregularity of distribution of thunderstorm-rains 
makes it difficult to convey a clear idea of the fall. 

Of the 50 stations in the table above referred to, thirteen had less 
than one-quarter of the average rainfall : — 

Station. County. Rainfall 

in. 

Cargen [Dumfries] Kirkcudbright ... '22 

Waringstown Down '29 

Jedburgh, Sunnyside Roxburgh *29 

Maidatone, Hunton Court Kent '35 

Newcastle, Town Moor Northumberland. *44 

Leicester, Barkby Leicester *44 

Boston Lincoln '48 

Polapit Tamar [Launceston] Devon *66 

Ballinasloe Galway -57 

Weymouth, Lanston Herring ... Dorset *54 

Bury St. Edmunds, Westley ... Suffolk '58 

Omagh, Edenfel Tyrone '76 

Haverfordwest Pembroke '98 
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Seventeen more stations had less than half the average : — 



Statiok. 

Winalow, Addington 

Dublin, Fitzwilliam Square 

Tenbury, Orleton 

Dundee, Eastern Necropolis 

Stroud, Upfield 

Cardiff, Ely 

Hcsley Hall [Tickhill] 

Hitchin , 

Wetherby, Ribston Hall 

Loch Leven Sluices 

Carlov, Browne's Hill 

Aberystwith, Gogerddan 

Londonderry, Creggan Res 

Manchester, Plymouth Grove . . , 
Church Stretton, Woolstaston .., 

Hull, Pearson Park 

Borrowdale, Seathvaite 



COUKTT. 

Bocks 

Dublin 

Worcester 

Forfar 

Gloucester 

Glamorgan 

Nottin^am 

'Hertford 

York 

Kinross 

Carlow 

Cardigan 

Londonderry 

Lancashire. 

Shropshire 

York 

Cumberland 
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As out of the 50 stations there are only 41 for which the average 
is available, it may be taken as a rough generalization that over one- 
third of the kingdom the rainfall of the month was less than one- 
quarter of the average, and over three-quarters of the kingdom was 
less than half. 

DROUGHT. 

That there was no remarkable intensity of drought is shown by 
the following table, the stations in which were selected for their 
fairly representative geographical distribution, without reference to 
their total rainfall : — 

Droughts in September ^ 1895. 

Absolute Droughts. — Periods of more than 14 oonsecutive days absolutely without rain. 
Pabtial Dkouohts.— Periods of more than 28 consecutiye days, the aggregate rainfall of which does 

not exceed 0*01 in. per diem. 



Station and County. 


A solute Droughts. 


Partial Droughts. 


Began. 


Ended. 


Lasted. 


Began. 


Ended. 


Lasted. 


Amount 


London, Camden Square, 

Middlesex, 
Denver, 

Norfolk. 
Torquay, Cary Green, ... 

Devon, 
Bamburgh, 

Northumberland, 


Sept. 11 

Sept. 7 

Aug. 27 

Sept. 12 

None. 


Sept. 30 

Sept. 30 

Sept. 10 
Sept. 29 

• • • 


Days. 
20 

24 

15 
18 

• • • 


None. 

None. 
Aug. 14 
Aug. 27 


• • • 

• • • 

Sept. 29 
Sept. 30 


Days. 

■ • • 
• • • 

47 
35 


in. 

• • 
• • • 

•27 
•35 



At the following stations, neither an absolute nor a partial drought occurred : 
Ross, The Graig, Hereford ; Leicestec, 3arkby, Leicester ; Preston, Haiehton, 
Lancashire ; Hull, Pearson Park, York, E.R, ; Haverfordwest, Pembroke ; 
Llandundno, Carnarvon ; Edinburgh, Blacket Place, Edinburgh ; Keith^ 
H.R.S., Banff', Caher, Duneske, Tipperary; Omagh, Edenfel, Tyrone, 

It will thus be seen that at 10 out of the 14 stations neither partial nor 
absolute drought occurred, and that the four absolute and two partial 
droughts recorded are not of remarkable duration. 
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IRUFERATURE. 

As regards temperature, the records for September, 1895, appear 
to be much more remarkable, but we have not readily available for 
compariBOD the results of back years at a large number of stations. 

liie first table gives the daily maxima at 29 stations from the 23rd 
to the 29th, and includes all days in the latter half of September, 
on which we have records of 80° or upwards from British stations. 
There was another period of high temp, about the 9th, but although 
some stations recorded the absolute max. for the month on that date, 
the heat was neither so prolonged nor so remarkable as in the latter 
half of the month : — 



Mtmmum Temperatures, Seplemher 2Zrd to 29(A, 1895. 



STATIONS 



KenHiQgton (Edith Road) 

London (Old Street), E.G. 

,, (Regent's Park, Boy. Botanic Soo.) 
„ (CaQidan Square) (Stemmon Scnen\ ' 
„ ( „ „ ) {GiaUht 

West Norwood (Thomlaw Road} .. 

Brixton (Acre Lane) 

Greenwich (Royal Obaarvatory) ., 

DllQKHOeSB 

Great Berkharnpatead (Rosebank) 

Winalou' (AddingtOD Manor) 

Oxford (RadcliffObBervatory) 

Cambridge ObaervatoTf 

Chelmsford 

Norwich, (Bnindall) 

Weymouth, (LaogtoD Harring} ... 

Cheltenham (Sontbam Villa) 

Katton Hall [Stamford] 

Bolton, (The Park) 

York (Philoaophioal Society) 

Pembroke (St. Ann's Head) 

Llandadno 73-1^71 "6 

Edinburgh (Blacket Place) 

Nairn (Sehool House) 

Paraonatown 

Saaf orde 

Paria 



■0 80-0 
r5 -01 77-0 



69 '0< 
74-0' 
84-0 . 
77 'O. 
87 'O. 
70 73 '0 
81 -Ol 84-0 



It will be noticed that there is an excess of records for the neigh- 
bourhood of London, the reason for which will be mentioned later.. 

A seoond table gives the absolute maxima at additional stations 
provided with Stevenson screens : — 



152 SYMONS'3 MONTHLY METEOBOLOQIOAL UAOAZINE. 

September 23rrf to 29(fc. 



WallingtOQ 

Birchington (Thor) 

Oxford (Mag. Coll. Laboratory) 
Aahbutton (Druid House) 
Tavistock (Rose Villn) .. 
Eosa (TbeGnig) 



Cheadle(TheHeatbHonge) 
Worcester (Diglis Lock).. 
Workop (Hodsook Priory) 
Belper(Northfield)..., 
Driffield (York Road}. 
Killariicy (Woodlawn 



At Camden Square the results for September a 



In the 36 years the 
in 1865^ and the mea 
year. 



of the 



:. has been exceeded only by 76'''1, 
ind min, by 65°'5, in the Bame 



s been exceeded six times, but this would 
naturally be expected, as comparatively clear skies and considersible 
radiation at night are component parts of a fine warm mODlh. 

The absolute max. has been exceeded in six years, but in con- 
eideriiig this element, due allowance must be made for the lateness 
of the date on which the reading occurs. This will be most clearly 
shown by setting out all readings above that of September 24th 

1858 ... 85-0 on 12th. 1S6S ... 84-0 on 4tli. 

1865 ... 84-0,, 7tb. „ ... 86-6 „ 6th. 

85-0 „ 8th. 910 „ 7th. 

84-8 „ 15th. 1872 ... 831 „ 3rd. 

860 „ 16th. 1880 ... 83-3 „ 3rd, 



The latest of these dates is the 16th, or eight days earlier than the 
max, in September, 1895. 

In September, 1865, the temp, rose above 80° on ten days, and 
in September, 1868, on five days, in no other year was 80° recorded 
on as many days as in 1895. So that although the max, of Sep- 
tember, 1895, is unprecedented at so late a date, the month, as 
a whole, must clearly yield precedence to 1865. 

The Greenwich values for the month, given by the Astronomer 
Boyal in a letter to the Times, are : — 

Ab»]uM AieiBg« Avsmee Ueau 

Max. Max. Mio, temp. 

1805 87'-3 75''-4 61"3 62"-2 

Average 50 years ... — 67°-3 - 49'>-l Gl'-Z 

Eioe8*otl895 ... — 8°-l 2"-2 S'-O 

For the nine days, September 23rd to October 1st, the mean max. 

was 17°"2 above the average, and the mean temp., U'-S above the 
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average. In September, 1895, there were ten days on which the 
temp, rose above 80^ a greater number than in any previous Sep- 
tember from 1841. 

The maxima for each of the eight days (September 23rd to 30th), 
and the mean temperatures for each of the seven days (September 
24th to 30th) exceed those for the corresponding days in any year 
from 1841. 

Reference has already been made to the disproportionate number 
of London stations quoted in the table of maxima from September 
23rd to 29th, the object being to show the great variation in the 
temperatures recorded in different parts of the metropolis. It will 
be seen that the difference of pattern of stand cannot account for it, 
as at Camden Square the mean in the Stevenson screen for the seven 
days is in excess of that on the Glaisher by only 0°*1, and it will 
further be seen that the maxima at Greenwich (where also a Glaisher 
pattern stand is used) were generally above those at other stations, 
thus by no means supporting the suggested heating up of the interior 
of a Stevenson screen. 

On 23rd the values range from 81 *2 at West Norwood to 68*7 at Kensington. 

„ 24th „ „ 87-3 „ Greenwich „ 74-7 „ Old Street. 

„ 25th „ „ 84 „ „ „ 76-2 „ 

„ 26th „ „ 85 0,, Brixton ,,72-2,, 

„ 27th „ „ 84-0 „ ,, „ 800 „ Regents Park. 

„ 28th „ „ 81 -0,, „ „ 77-7 „ WestNorwood. 

,. 29th „ ,, 78*0 ,, ,, „ 74*9 ,, ,, ,, 

The range on the 23rd and 24th is very striking, and the Old Street 
values suggest that London smoke resisted the penetration of the 
heat for several days. The following letter from the Observer at 
Kensington throws considerable light on the matter : — 

Sir, — I do not know whether a few lines showing the curious 
differences of temperature produced by fog at stations near together 
may be of interest to your readers. Yesterday (September 23rd) 
the max. at the London Station (Brixton) was 79°. My max. was 
68°*7. A thin white fog prevailed all day, though the sun shone 
through it pretty strongly. A difference of 10° or more is not 
uncommon in winter fogs, but I have never seen anything like this 
in summer. — Yours faithfully, 

G. VON U. Searle. 

Edith Boadf West Kensington, 

FOREIGN. 

In his monthly resume for September, 1895, M. R Renou, of the 
Observatory of Pare St. Maur, Paris, says : — "The true daily mean 
temperature (65°'6) appears to be the highest that has been observed 
for a century and a half, but it is difficult to make absolute com- 
parisons with the old observations, because of the different positions 
of the instruments. For September, 1865, the mean of the daily 
max. and niin. gives 66'^-9 ; at the Pare St. Maur the same calculation 
for this year gives 67°1." 
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"It is unprecedented to record 11 days of maxima above 86^, bat 
this number of days has been the same at Venddme, in a very good 
position. Although during a century and a half no higher maximum 
than 89°*4 had been recorded, the maximum on September 7th, 1895, 
reached 95°-9." 

" The insignificant rainfall (004 in.) is also unprecedented." 
Speaking of Brussels, M. Lancaster, in Cid d Terre, says: — 
** During 60 years before 1895 September has only once been warmer 
than the summer months, viz., in 1841. September, 1895, was 
probably the most beautiful, the warmest, and the driest for two 
centuries. The mean temperature (64°*2) exceeded the average for 
September by 5°*9 and the average for July by 0°'5, and the 
highest mean previously recorded (63*0 in 1865) by V'2. On 15 
days the maximum attained 77°, compared with an average of 1*3 
days and a previous maximum of 7 days." 

OBSERVERS' NOTES. 

In conclusion, we quote a few extracts from letters received from 
our correspondents : — 

Tenterden, Kent — We have had no September to compare with 
this since 1865. Mean max. temp., 73°; mean min., 5P; 6 days 
over 80°; max., 84°*5 in Stevenson screen. Two hottisr days 
occurred in September, 1886, but earlier in the month. Temp, 
above 70° on 9 days, against 8 in 1884 and 1886. — J. Ellis Mace. 

HUchin^ Herts, — Tuesday, the 24th, was the hottest day at present 
this year, 82°*5. The mean temperature of the month was 60°'4, 
the average for September being 54°'8. Since 1849 we have once 
had a higher mean in September, that was in 1 865, when it was 
60°'5, but the maximum in that month never reached 80'. With 
the exception of 1891, when we had 80°, 81° and 80° consecutively, 
I have no previous record of 80° or upwards in Sept. — W. Lucas. 

HUlington Bedory, Norfolk, — The highest temperature recorded 
was 83° -3 on the 25th ; 80°-3 was registered on the 24th, and 80^-1 on 
the 26th. (The highest during the month was 84°'5 on the 2nd ) It 
is very rare here for readings to exceed 80° in September. The only 
instances since 1863 are : — 

i868 80 on 6th, and 83 on 7th. 

1871 80 on l8t. 

1880 84 on 3rd, and 85 on 4th. 

1884 84 6n 17th. 

1891 82^ cm lOth, and 81 on 11th. 

In September, 1888, the temperature did not rise to 68°. The mean 
of maxima during the week 22nd to 28th was 78°*3 ; of mimima 49° ; 
mean of all readings 62°'9, 10° above average. Sunshine was very 
abundant. There was no rainfall, but 0*02 in. was yielded by dew, 
which was very heavy. — H, Ffolkes. 
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Hea;tk Lodge, Cheltenham, Gloucester, — In the early part of Sep- 
tember, 1868, we had six days above 80° ; on the 7th the maximum 
was 88°. In 1880 the 2nd, 3rd and 4th of September were above 
80°, that on the 4th being 89°. The occurrence of a hot period so 
late in the month as in 1895 is unusual. 



Sept. 23 
24 
25 
26 






>> 



82-2 


Sept 27 


86-0 


„ 28 


80-5 


„ 29 


85-0 





87 

85-7 
82-0 



The highest minimum was 62°-0 on the 25th. — M. A. Smelt. 

The Graig, Ross, Hereford. — The temperature rose above 70° on 
19 days, and above 80° on 4 days. The average max. was 72°'2 ; 
the only other September with an average max. above 70° since 1859 
being 1865, when it was 73°'3. The only falls of rain of consequence 
were on the 6th and 24th, and the drought was beginning to be felt 
at the close. — H. Southall. 

Hodsock Priory, Notts. — The mean 'temp., 59®'4, is 3°-9 above the 
average, and the highest in September in 19 years. Though the 
absolute max. (82°* 2 on 24th) has once been exceeded, temperatures 
of 80° have never before been recorded in the second half of the 
month.— H. Mellish. 

Blacket Place, Edinburgh, — The maximum shade temperature 
recorded to-day (September 25th), namely, 78°-3, is absolutely the 
highest registered so late in the season during 55 years. In the 
following table will be found a list of all the September days on 
which the temperature exceeded 75° in the shade : — 



Year. 

I84I 

1844 
1846 

1848 

1857 

If 



Date. 

12 
13 

1 
11 
12 
14 
23 

5 

6 



Temp. 

7'7-0 
760 
77-0 
78 
78 
76-6 
76 
78 
77-9 



Year. 
1868 



t« 



1873 
1890 



»> 



1891 

»> 
1895 



Date. 

6 

7 
27 

8 

7 

10 
12 
25 



Temp. 

817 
77 
76-2 
76-0 
75 1 
77 
79-8 
78-3 



It will be seen that only two higher maxima are on record, viz. 
September 6th, 1868, 8l°-7, and September 12th, 1891, 79°-8 
The average temperature of to-day (66°*7) is a phenomenally high 
mean for the time of year. ForbeSj, in his " Climate of Edinburgh,'' 

fives 64°'5 as the highest mean for any day in the second half of 
eptember, the period dealt with being the forty years 1795-1805, 
1821-1850. I have examined the Edinburgh observations taken 
subsequent to 1850, as well as a number of other older registers, but 
no instiince of such extreme heat as we have experienced to-day has 
been registered so far on in September. September 28th, 1802, 
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was possibly warmer, the thermometer at noon standing at 75*^ in 
the shade, but there was no registering instrument in use at that 
time. — R. C. Mossman. 



OCTOBER, 1895. 

It is remarkable that a September with a period of heat in some 
respects unprecedented, should be followed by an October including 
a period as unprecedentedly cold. 

At Camden Square the min. in shade for October, 1895, is 26°*6 
on the 28th. Frost occurred in shade on seven days in the month, 
and those seven days were consecutive, from 24th to 31st.' Looking 
back through the 38 years over which the observations extend we 
find that the absolute minimum has been lower in only three 
Octobers : — 

26*»-2 on October 5th, 1873. 
25** -4 „ 26th, 1887. 

23«-8 „ 28th, 1890. 

That in only one other October has frost in shade been recorded 
on seven days (in 1S87), and that the greatest number of consecutive 
days with temp, falling to freezing point in previous Octobers, is. 
four, in 1859, and in 1873. 

A comparison of the seven days, 24th to 30th of September, with 
the corresponding seven days of October, is very striking : — 





Mean. 
9a.iiL. 9 p.m. 


Max. 


Min. 


Mean, 
tonp. 


1895, September 24th to 30th... 
1895, October 24th to 30th ... 
Fall of temp, in one month 


03-5 
32-9 
30-6 


• 
61-9 
36-6 
253 


o 

80-3 
44-8 
35-5 


e 

54-9 
28-2 
26-7 


65-0 

35-9 

-291 



BELGIAN EAINFALL. 

We are very glad to find that M. Lancaster did not, by the ex- 
pression ** strictly comparable," intend to imply that the rainfall at 
Uccle could be treated as a continuation of the Brussels register, but 
that the gauges and the conditions of exposure are similar at the 
new observatory to what they were at the old one. As the sentence 
stood, on p. 143, we did not see any indication that M. Lancaster 
realized the fact that the difference between the mean fall in the old 
locality, and in the new one (which he now puts at 30 mm. [1*18 in.]) 
must be allowed for, before any determination as to secular change 
can be arrived at. Now that he has cleared up this point, we have 
nothing more to say, except that we shall be glad to welcome Part II. 
of his great work. 
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THE BRITISH ASSOCIATION AT IPSWICH. 

( Concluded from p. 141^. 

MiLLEB Christy, F.L.S. — About Bockall. 

The author said that very few persons seemed to know of the existence 
of Rockall, although it is a British possession. It is a lonely rock of 
pyramidal shape, 184 miles west-half-south from St. Kilda, in the Outer 
Hebrides, and 290 miles from the nearest point of the Scottish mainland. The 
rock, which at its base has a circumference of about 250 feet, is composed of 
coarse dark-coloured granite, and is said to be highly magnetic. Its summit 
is always whitened by the dung of sea-birds, and persons sighting the Hock 
from a distance almost invariably take it for a vessel in full sail. Owing to 
the prevalence of the Atlantic swell, it is only possible to land upon the Rock 
in the finest weather. To the man of science, Rockall presents many points 
of considerable interest. It is highly desirable that some effort should be 
made to examine the rock, and to investigate its organic inhabitants in a 
thoroughly scientific manner. Even if there is no naturalist both willing 
and able to make the journey to Rockall, surely there are plenty of yachtsmen 
who would be glad to have a definite and useful object for a cruise. To such 
he suggested a trip to Rockall, and he would be glad to give all the information 
required concerning the matters to which special attention should be given by 
any intelligent person visiting the Rock. 

The Chairman said that for purposes of meteorological observation residence 
on the island would be necessary. Seeing that at some seasons of the year 
landing is very difficult, any person landing should be prepared for a long stay. 

Mr. G. J. Symons said that some years ago application was made to the 
Royal Meteorological Society for financial assistance in establishing a station 
on the inland ; but the Society came to the conclusion that nothing could be 
done without copsiderable expenditure, inasmuch as buildings as strong as a 
lighthouse and a cable connecting with the mainland would be necessary. 

Dr. H. R. Mill asked whether it would not be advisable to have preliminary 
observations made by self-recording instruments before approaching the 
Government to establish a meteorological station. 

Mr. Dickson stated that Rockall lay in the track of the greater numl^r of 
cyclones approaching the British Islands, and that telegraphic information from 
it would be of great importance for weather warnings. 

The Chairman closed the discussion by advising Mr. Christy to keep 
'* pegging away " at the subject, and, if possible, bring it to the attention of 
someone who might be inclined to follow the example of the Prince of Monaco. 
Dr. Thiselton Dyer. — Exhibition of Photographs and Specimens of a Cedar 

Strtxk by Lightning. 

This was a very fine Deodar completely ruined by a single stroke. The 
wood was not splintered so much as oaks usually are. 

Prof. Schuster, ^.^,^.'— Some Observations with Lord Kelvin* s Portable 

Electrometer, 

During a recent visit to the Engadine, Prof. Schuster has made observations 
on the atmospheric electricity near the ground at different heights above sea- 
level. The readings were taken with Lord Kelvin's portable electrometer, 
which worked very satisfactorily and seems well adapted for such purposes. 
In all cases positive charges were found, increasing with height, but in an 
apparently erratic fashion. The normal positive charge at the foot of a glacier 
was found to be strengthened by a wind blowing down it, and Lenard's observa- 
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tions on the negative electricity of waterfalls were all confirmed. The daily 
onrve of atmospheric potential in the valley of Pontresina shows a maximum 
at 11 a. m., dipping a little and rising again to an afternoon maximum at 5 p.m., 
then rapidly descending as the evening breeze sets in. Discussion on the paper 
related chiefly to the behaviour and temperature errors of portable electro- 
meters, the latter being somewhat large and quite unexplained. Prof. Ayrton 
■nggested a crucial experiment to determine whether atmospheric electricity 
is due to an actual distribution in the air, or to induction from the earth's 

surface. 

Prof. Mights SMiTrt.'<«-/nduin Thunderstorms, 

This paper gave the results of observations made at Madras. There, he said, 
sheet lightning occurs every evening for several months, always near the 
horison and directed towards the south-west. The time of occurrence varies 
from day to day, but is always evening, and generally not later than 9 p.m. It 
is not a reflection of distant lightning flashes, but consists of an actual discharge 
of electricity from cloud to cloud, or between two portions of the same cloud, 
and it takes place in the upper portions of low-lying clouds. When morning 
lightning occurs its direction is north-east. Hence the lightning is always to 
be looked for in the regions of still air, where the land and sea breezes meet. 
The time of occurrence depends on th4i hour when the sea breeze sets in, the 
display being about three hours later than this. Cumulus clouds rise together 
in pairs, and the discharge takes place between them, sometimes possibly 
within them. He thought that the electrical conditions of the clouds might be 
accounted for by the fact that the sea breeze is moist and dustless, while the 
land breeze is dry and dusty. It is known that the air is negatively electrified 
relatively to the ground when the air and earth are both dusty, while the sea 
breeae brings a strong positive electrification. The equalization of the electric 
conditions of these clouds will result in sheet lightning. The presence of dust 
in the clouds is shown when they sink rapidly ; the dust is then seen at their 
edges, and gives the iridescent or nacreous appearance frequently observed. 

Mr. John Aitken said that his observations on the Rigi confirmed Professor 
Michie Smith's theory. He believed that thunderstorms resulted from an influx 
of pure air into dusty regions ; the thunderstorm wm the effect of purifying the 
air, not the cause of it. In support of this view he gave an instance of thunder- 
storms occurring for several days in succession without any apparent purifica- 
tion of the air ; eventually the air was purified and the thunderstorms ceased. 

Professor Schuster said he had counted 25 new theories of thunderstorms, 
all put forward during the past 12 years ; in some years as many as four or 
^ve theories had been proposed. In connection with the electrification of air 
he thought Lenard*s observation of the electricity of waterfalls was important ; 
Lenard found that the air coming from a spray of a fall of pure water was 
charged negatively, that from salt water, on the other hand, is positively 
electrified. This accounts for the positive charge of the sea breeze. He 
thought the dust in air was generally^ gathered up locally, excepting that at 
high levels, as in the case of the Krakatoa erupton. He supposed Professor 
Michie Smith would not deny the poiitAbility of nacreous clouds being due to a 
current of air rising through the stationary cumulus cloud. He had often 
observed nacreous clouds in England, when the light was favourable ; but he 
had connected them with cirrus rather than cumulus clouds, and attributed 
their iridescence to ice particles instead of dust. 

Professor Michie Smith, in reply, said that the iridescence of nacreous 
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clouds occnrred so near the edge of the cumnlns and fitted it so closely, that 
he regarded the phenomenon as produced by it. 

G. J. Symons. — Notes on Atdumn Floods of lS9i, 

The facts quoted in this paper having all been given either in the paper read 
before the Royal Meteorological Society by Messrs. Symons and Chatterton, or 
in British Rainfall^ 1894, it is unnecessary to set them out, but the author 
concluded by pleading strongly for some organised system of preserving records 
of floods, by collecting the inscriptions on such iron plates as are at present to 
be found on some rivers, marking the flood, levels by insuring a more methodical 
record in future, and other similar means. 

The President of the Section (Mr. Vernon Harcourt) supported Mr. Symons^s 
suggestions respecting flood marks and records, and urged that further steps 
should be taken to prevent floods on rivers, and that communication should be 
systematically established between the different points on a river, in order that 
the sluices might be opened in time to avert flooding. 

Mr. Symons, in replying, mentioned that in France there was along the 
rivers an almost perfect system of taking and recording levels, and of 
telegraphing down when floods were approaching. 

W, H. Whbblbk. — The Effect of Wind and Atmospheric Pressure on the Tides. 

The author has been making observations on this subject for many years. 
From an analysis of two years' tides at the Port of Boston (Lincoln), excluding 
occasions when the element of wind would affect the case, he found that out 
of 152 observations, 61 gave results opposite to that which would have been 
expected by the readings of the barometer alone ; for a high barometer was 
frequently accompanied by a high tide, and a low barometer by a low tide. 
On the other hand it was found, with few exceptions, that when the wind 
blows with any force along a coast in the same direction as the main stream of 
the flood tide, the tides at all the ports along the coast will be higher than the 
calculated height given in the tide-tables ;. and when the wind blows against 
the flood tide, high-water will be lower than calculated. According to figures 
quoted in the paper, the effect of wind is such as to affect the tide as much as 
5 to 6 feet, and a difference of as much as 8 feet has been observed between 
two succeeding tides. An analysis of ttie register of tides at Boston Dock for 
two years showed that 24 per cent, of those recorded were sufficiently affected 
by the wind to vary 6 inches from the calculated height. Thirty varied by 
2 feet, seven by 3 feet, six by 3} feet, three by 4 feet, two by 4^ feet, one by 
over 5 feet, and one by 6 feet 3 inches. From the observations Mr. Wheeler 
has deduced the approximate rule that with a given force of wind of 3 on the 
Beaufort scale a tide will be raised or depressed by half an inch for every foot 
of range. With a force of from 4 to 6, the variation may be expected to be 
1 inch for every foot, with a gale force of 7 to 8 it will he H inches, and if the 
gale increases to 10 it will be 2 inches. It will be seen that the subject is one 
which possesses not only scientific inter^st^ but considerable practical im- 
portance to mariners ; and as far as we ,f^ aware, Mr. Wheeler is the first who 
has obtained quantitative results of this nature. In the discussion which 
followed, it was pointed out that the time element would have to be given its 
due value. 

W. H. Wood.— On the Zodiacal Light considered ow an Atmospheric 
Phenomenon, 

W. H. Wood.— 0?i the Local Origin of the Aurora Borealis, 

We are unable to obtain abstracts of these two ^^L^et^. 
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Malta, — Adopted roeaa temp. (62^0), 2°'2 above the avera^. Mean hourly 
Telocity of wind I0^6 miles. Temp, of sea rose to 65°-4. Lightning was seen on 
the 20th. J. F. DoKSON. 

Mauriliva. — Mean temp, of air D°-5 below, of dew point 0°'2 above, and rainfall 
3'18 in. below, their respective averagea. Uean hourly velocity of wind tJ^S miles, 
or 2-3 below average ; extremee, 19'S on Ut, and Vl on Sth aod lOtb ; prevailing 
direction, E.S.E. Thuuder and lightning on 4th. Lightning on I6th and I7th, 
and thunder on 20th, C. Mbxdbum, F.R.9. 

CitrLOB, Colombo.— ThuoderBtorms occurred on 18 days. D, O. Mantell. 

Adelaide. — Mean temp. D^'S below the average of 38 years. Rainfall 251 in, above 
the average. C, Todd, F.R.S, 

Sydnf.g. — Mean temp, same as the average ; humidity 2 above, and raiofal! 3'53iD. 
below, their respective averages. H. C. Rossell, F.R.S. 

ff'eifin./toji.— Showery in the early part ; but on the 12th heavy rain commenced, 
with a gale from S.E., aod continued without ceasing until the night of ISCh, the 
total fall being 9^90 in. A few fine days followed, hut the last part of the month waa 
showery. Altogether most unpleoeant anj stormy. Mean t«mp, S'i below, and 
rainfall 7'71 in. above, the average. H. B. Gorb. 

Auckland, — An nnuaually dry and oool month, the rainfall being barely more than 
half the average, and the mean temp. 3" beloir the average. A strong N.EL gala 
from the ISth to the 15th, and S.E. gale on 27tb and 2Sth. T. F, Chbesuuak. 

Jamaica, KinaaTOH. — Mean hourly velocity of wind 4'3 miles. Rainfall a little 
below the average. R. Johnstonb. 

Trinidad.— Rainfall -19 in. above the average of 30 yeara, J. H. Habt. 



8YM0NS S MONTHLY METEOROLOGICAL MAGAZINE. 



161 



SUPPLEMENTARY TABLE OF RAINFALL, 

OCTOBER, 1895. 

[For the Counties, Latitudes, and Longitudes of most of these Stations, 

see Met. Mag., VoL XIV., pp. 10 & 11.] 
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Dorking, Abinger Hall . 

BirchingtoD, Tbor 

Hailsham 

Ryde, Thornbrough 

Emsworth, Redlands ... 

Alton, Asbdell 

Oxford, Magdalen Col.. 

Banbury, Bloxham 

Northampton, Sedgebrook 

Alconbury 

Wisbech, Bank House... 

Southend 

Harlow, Sheering 

Colchester, L«'zden 

Rendlesham Hall 

Diss 

Swaffham 

Salisbu-y, Alderbury ... 

Bishop's Cdonings 

Bland tord, Whatcom be . 
Ash burton, Holnft Vic... 
Okehampton, Oaklands. 

Hartland Abbey 

Lynmouth, Glenthome. 

Probus, Lamellyn 

Wellington, Sunnyside.. 
Wincanton, StowellRec. 
Clifton, Pembroke Road 

Ross, The Graig 

Wem, Clive Vicarage ... 
Cheadle, The Heath Ho. 
Worcester, Diglis Lock 
Coventry, Coundon ... 
Ketton Hall [Stamford] 

Grantham, Stainby 

Homcastle, Bucknall ... 
Worksop, Hodsck Priory 

Neston, Hinderton 

Preston, Haighton 

BroughtoD-in-Furnes8 ... 

Ripon, Mickley 

Melmerly, Baldersby ... 

Scarborough, Sooth Cliff 

Middleton, Mickleton 

Haltwhistle, Untbank... 

Bamburgh 

Keswick, The Beeches... 

Llanfrechfa Grange 

Llandovery 

Castle Malgwyn 

Builth, AWgwessinVic. 

Rhayader, I^antgwillt... 
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82 
•87 
•02 
•46 
•50 
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3-32 
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219 
2-66 
2-88 
2^20 
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2 52 
211 
3-36 
3-97 
4-33 
6 23 
7-60 
6-78 
8^48 
7-99 
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Lake Vyrnwy 

Corwen, Rhug 

Carnarvon, Cocksidia ... 

I. of Man, Douglas 

Stoneykirk, Ardwell Ho. 
New Galloway, Glenlee 
Melrose, Abbey Gate. 
N. Esk Res. [Penicuick] 
Edinburgh, Blacket PI.. 
Glasgow, Qneen's Park.. 

Inverary, Newtown 

Islay, Gruinart Schools.. 

Dollar 

Balquhidder, Sfronvar. . . 

Ballialuig 

Dalnaspidal H.R.S 

xLeitn H.K. S 

Forres H.R.S 

Fearn, Lower Pitkerrie.. 
Loch Shiel, Glenaladale 
N. Uist, Loch Maddy ... 

Invergarry 

Aviemore H.R.S 

Loch Ness, Drumnadrochit 

Invershin 

Scourie 

Watten H.R.S. 

Dunmanway, Cooikelare 

Fermoy Gas Works 

Killarney, Woodlawn ... 

Caber, Duneske 

Ballingarry, Hazelfort... 
Limerick, Kilcornan ... 

Eonis 

Miltown Malbay 

Gorey, Courtown House 

Athlone, Twyford 

MuUingar, Belvedere ... 
Longford, Currygrane... 

Woodlawn 

Crossmolina, Enniscoe .. 
Collooney, Markree Obs. 
Ballinamore, Lawderdale 
Lough Sheelin, Arley... 

Warrenpoint 

Seaforde 

Belfast, Springfield 

Bushmills, Dundarave.. 

Stewartstown 

Buncrana 
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5-17 

3-42 

634 

5-79 

4-86 

4-82 

• • • 

8-85 
8-30 
2*95 
8-40 
8*48 
8 08 
2-94 
2-02 
4-58 
7-90 
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•77 
•79 
•80 
•98 
•08 
10-03 
8-68 
5-81 
2-10 
4-00 
8-18 
8-20 
4*68 
8-07 
8-86 
2-60 
8-19 
814 
2-86 
3-62 
6-79 
514 

2-66 
8-02 
8-29 
4*94 
6-90 
8-78 
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TEMPER4TIIJ 



XIV. 
XT. 

xVi. z 

xyfi. t 

t. ^ 

xvin h 

XIX. 

II : 
XXI. ? 

XXl'i. ^ 

xxii'i " 



' London (Camden Square) , 
UaidatoDa (HuDton Conrt). 

airathHalil Tnrgisa 

Hitchin 

Winalow (Addinaton) 

Bary St. Edrannaa (Westley) 

Norwicli (Braodall) 

Woymouth( LangtonHen-ing) 

Torquay iCary Graen) , 

Polapit Tamar [Launceslon].. 

Strouil (Upfield} 

ChureliStrettoii( Woolstaaton ) 
Tenbury (Orloton) .... 
Leicester (Barkby) 

HBBlBjHaU[Tickhiii}!!. 
MancheateKPIymonthGroTe) 
Wetherby (Eibalon Hall) ... 

SkiptoQ (ArncliiTB} 

Hall (Pearaon Park) 

Newcastle {Town Moor) 

Borrowdale (Seathwaite) 

Cardiff (Ely) 

Haverrordwest 

Alieryatwith. (Gogerddan) ... 

Llandndno 

Carffen [Dnmfriea] 



ColrooQoU 

Lochgilphead (Kilniory), 

Mull (Quinish) 

Loch Leven SLnicee 

I)aDdee (Eastern Nearapolia] 

Braemar 

Aberdeen (Cranford) 

Strathconan [Beauly] 

Glencarron Lodge 

Cawdor [Nairn] 

Dunrobin 

S. Eonaldflay (Roaberry) 

DarrjnaQB Ahbey 

Waterford (Brook Lodge) ... 

O'BtionBbridgo (Rosa) 

Cariow (Browne's Hill) 

Dublin (FitzWilliam SqnareJ 

Ballinaaloe 

Clifdea (KjUmore) 

Waringatown 

Londonderry (Creggan Ket). 
. Omagh (Edenfel) 
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METEOEOLOGICAL NOTES ON OCTOBER, 1895. 

▲bbrryiations.— Bar.for Barometer; Ther. for Thermometer; Max. for Maximum ; Min. for 
Minimum; T for Thunder ; L for Lightning ; T SforThvmderstorm; &forRaiu; HforUail; 
8 for Snow. 

ENGLAND. 

Strathfield Tctboiss. — The weather was very nnsettled, with high temp, 
until the 10th of the month, when it became colder and finer. On the 26th 
and 28th the min. on the Girass touched the lowest reading recorded at this 
station for the corresponding date in October since the record commenced in 
1861, viz., 20^-1 on 26th and 19° -1 on 28th. Swallow last seen on Ist. 

HiTCHiN. — The coldest October since 1873. 

Addinoton. — The min. shade temp, of the month (19°) has only once been 
equalled, viz., on October 28th, 1890. Although a nice quantity of rain fell, 
the land at the close was still very hard and dry. There was very little wind, 
and hardly any fog. 

BuKY St. Edmunds, Westlby.— The month was normal till the 24th, when 
■harp frost set in, which continued till the end of the month with unusual 
severity. Distant T on 2nd, and T on 5th. 

Norwich, Brctndall. — Remarkable for giving- the highest and lowest 
temperatures ever registered by me in the month of October ; 75^*0 on 1st, and 
25'' '0 on 29th. The previous highest W4s 74<''6 in 1886, and the previous 
lowest 28'' -2 in 1890. The shade temp, fell below 32"" each night from 24th to 
29th inclusive, and the grass min. below 20^* from 26th to 29th inclusive, the 
lowest being H'^'O on 28th. 8 on 29th. L on 23rd, 25th, 26th, and 28th. 

Lanoton Herring. — The first eight days of the month were wet, followed 
by a dry period of 12 days. 8, sleet, and R fell on the 25th, 26th, and 28th. 
Very great and sudden variations of temperature occurred throughout the 
month. The great heat of the last week of September lasted to October 1st, 
when the max. was 68^* and the 9 a. m. temp. 64^^. On the 2nd the 9 a. m. temp, 
was 51^, and on the 17th was 10^ lower than on the previous day. Another 
sudden fall occurred on the 22nd, when the max. (40^) was 12° below that of 
the 21st. From the 22nd to the 30th inclusive the temp, did not rise, above 
47°, the average min. of the seven days, 24th to 30th, being only 31°. Mean 
temp, of the month 47° '3. 2° '7 below the average of 23 years. T and L on 
2nd, and T on 25th, 27th, 28th, and 29th. 

Torquay, Gary Green. — E '43 in. below the average. Mean temp. 49° '6, 
or 1^*8 below the average. Duration of sunshine 1(K) hours 50 minutes, or 
15 hours below the average ; 4 sunless days. 

PoLAPiT Tamar. — A marked contrast to the previous month, both as regards 
temp, and rainfall. The last fortnight was very cold, an inch of 8 falling on 
26th, which in October is most unusual. The mean temp, was 13° below that 
of September. T on 2nd, 4th, and 15th ; T and L on 25fch ; H on 8 days. 

Stroud, Upfield. — S.W. gale in morning on 3rd. 8 fell to a depth of more 
than half an inch on 21st, melting rapidly, and to a depth of about three- 
quarters of an inch at night on 26th. 

WooLST ASTON. —The first three weeks were pleasant and genial, but on the 
21st 8 fell heavily to a depth of nearly 6 inches, and it was intensely cold till 
the end of the month. T and very vivid L on 27th. Mean temp. 44° *2. 

Tenbury, Orleton. — A very cold month, the mean temp, being more than 
4? below the average of 34 years, and colder than any October since 1887. 
Severe frost from the 23rd to 30th inclusive. ' 8 on the 22nd and 27th. 

Lbicbster, Barkby. — A great contrast to September, the mean temp. (44° '3) 
being exactly 15° lower. More than the average E fell ; still, the land 
absorbed it nearly all. 8 fell on the 26th. 

Manchester, Plymouth Grove. — Very unsettled from the 1st to the 9th ; 
fine autumn weather on 10th and 11th, and from 16th to 20th. Slight S on the 
24th and 26th ; fog on 28th, and dense fog on 29th ; the last ten days very 
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winterly. On the 24th the min, on gniw wsa 18«, the loweat in October ii 
years, with the exception of 17° on October 27th, 1890. 

Hull, 1'eakson Pakk. — Fog on 1st, ISth, 25th, and 29th. Showers of 1 

Bleet, and 8 on 26th. ^ 

WALES. 

HAVERFOKCWtsT. — The change from the saltry heat and bright aunahij 
which characterized Septeinber vms sudden itnd abrnpt. Tempestuoua wea" 
prevailed during the hrat ten days, with a oonsiderable fall of temp. 
weather then improved, and the air was atill and calm up to the I4th ; H 
tamp, then again tell, and weathi^r of a most winterly character set in ; aev 
liinea the Prscelly range was white with snow from end Co end, and. verjF d 
ground froats prevailed from the 22Qd to the close. VVind generally N.N.l] 
toN.E. MncliT, L, andH. 

GoREKDDAN, — Very stormy throughont the nioiitli, aod very cold during ll 

iMt ten days, with H and 8. - 

SCOTLAND. 

Carouv. — Warm weather continued until the Ist, from which date the t< 
fell rapidly, and thb moan (43'''5] has only once hean lower (iS"-! i: " 
Kfi years. The highest and lowest readings during the lirst 3 days were TtS 
tJid 35°-!) respectively, giving a range of 35°'6 in 12 hours. On uo predo^ 
occasian has the temp, exceeded 70" in October. Frost was registered oa 9 
days, and temperatures below 2]°il have only twice been noted io Octatw 
namely, 10°-4 in 1892 and ^l°-0 in 1894. Northerly winds were prevalent! 
an unprecedcnte<l extent, and there was considerably more than the iLveqi 
amount of Bunshine. There was curling on 3Dth in the hieher distrinnn 
Dumfriesshire and Ayrshire, and no record can be traced of tile gams haM 
been previously played in October. 1 

jEoiiORall. — The rainfall of the month is nearly twice the average, aitd fl 
greatest in October for 30 years. The temp, was low, and on the whole J 
weather was nngenial. Some days in the early part had much aauBhine,S 
there waa almost none at the end. S at the end of the month. 

CoLMONEi.i,.— Rainfall '17 in. below the average of 19 years. 8 on S 
Hon 23rd, 25th, 2eth, and 27th. Moan temp. (44° ^e) 1 ° '3 below the aver. 

Aberdbeh, Ckanfobd. — The month was cold and wet. 

Roi'BF.iiKY. — A very cold month. Mean temp. Wl. Wind from the fl 
to the end of the month, N. to N.B. 

IRELAND. 

DahbykaneAbekv.— Cold, atormy, and wet, a marked contrast to Sept 
Slight aurora on 21st. The mountains white with B on 2Gth, 2Tth, and 28lfi 

WATKHKiitD. Brook Lodge.— L on 2eth and 27th. T on 13th and 3 
Dense fog on 14th nod 15th. 

O'Hriessbridqe, Rosa.— Heavy E during the first week, followed by i 
temperature and frequent slight froata. 

Dublin. — A very cold October, with a great preponderance of N.W. l ___ 
The mean temp, was nearly 13° below that of September, the change frontfl 
unusual warmth of the end of that month being singularly abrupt, ■ 
occurring on the morning of the 2nd. 8 lay on the Dublin mountain* c- ' 
2nd. and also from the 22nd to the end of the month. Moan temp. { 
3°-S below the average. TB on 26th. L on 25th, 27th, and 28th. 
winds on 9 days, attaining the force of a gale only on 2nd and 3rd. P 
7 days. H on 8 days. Sleet on 3 days. Solar halo on 30th. 

LoNBosnERRT, CttEQaAN Rehbbvoib.— 8 daily from 24th to 28th. 

EoENFEL, Omaok.— The first fortnight was wet and unsettled, the ti 
week was very fine, and from the 23rd to the end there followed the coIl, 
spel! ever experienced here in October ; strong polar winds, with heavy B Jl 
sleet and continuous night frosts ; notwithstanding wbieh, so great hu i 
the luxuriance of the foliage, that the autumn tints were at leiwf ~ ' — ^ 
later than usual. 
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CLIMATE AND HEALTH.* 
It will be strange it the final unravelment of the connection 
between weather and disease occurs in the New World, which is as 
but of yesterday, and not in the Old World, where it has been 
written about for more tlian two thousand years. Such an event 
leeniB to us not iroprobahle. 

When the people of the United States make up their minds as to 
^oing anything, they have funds, extent of country, means of inter- 
communication, and the will to expend those resources, to a greater 
extent than the nations of the Old World. It is not a question of 
the relative skill of an individual in one world or the other ; but 
given two men of equal ability, one in England, one in Washington, 
the latter has far and away the best chance ; he has an area 
twenty times as great, he has a staff of assistants of proportional 
magnitude, and need not trouble about the cost of printing and 

paving. 

We have been led to the above remarks by examining the work 
mentioned below, concerning which we have a little more to say. 
In the first place, we must own to some amusement, astonishment 
and grief at the origin of what may not improbably be a work 
of world-wide importance. We must first jusoify the rather contra- 
dictory sentiments which we have just named, and to do so we 
must reproduce the first few lines of the Preface. 

"In December, 1893, the Honorable the Secretary of Agriculture 
in a communication to the Chief of the Weather Bureau, enclosed a 
copy of a monthly report of the Cornwall County (England) 
Council, and wrote among other things concerning it : — 

' Besides meteorological data, it contains vital statistics which may 
be of service, and may possibly suggest to you some manner by 
which, through the Weather Bureau of this Department, the sanitary 
conditions tliroughout the various States of the Union may constantly 
be kept before the public' " 

* United .States Department of Agriculture, Weather Bureau. Climata 
and Health. Bdited under the direction of Prof. Willis Moore, Chief of the 
Weather Bureao, hy W. F. R. Pbiilipa, M.D. Number One. Washington, 
1899, 4ta, '26 liagea, 20 mape. 

VOL. XXX. L 
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We were 'amused' because without in the least depreciating- 
Mr. Trevail's little monthly table, the idea of its setting in motion 
such an organization as that revealed by the work before us is some- 
what droll. We were * astonished ' and * grieved ' because it shows 
the extreme difficulty of makine even those high in office at all 
aware of what has been done, ana is being done, in other parts of 
world. The whole Preface reads as if the suggestion had for the 
first time dawned upon the human race. If the Secretary had bpt 
gone to another department in his own city of Washington and 
consulted the superb catalogue issued by the Surgeon-General'a 
Office (a work which has no European rival), he would have learned 
something as to what has been done ; but, perhaps, it is as well not. 
Prof. Willis Moore (Chief of the Weather Bureau) has wisely placed 
the editorship in the hands of a medical man (Dr. W. F. E. Phillips) 
and if he is not hampered with detail, but allowed time to study the 
facts sent in to him, it is by no means improbable that he may detect 
hitherto unrecognized relations. A still better plan — and one the 
cost of which would to the United States be insignificant - would 
be to ofier short (say, three years) appointments to half-a-dozen 
students who have passed good examinations in Physics and in 
Medicine, and let each have nothing to do with the preparation of 
tables but, be required to give his whole attention to the distribution 
of a single disease both geographically and climatologically. It 
would probably be well to prohibit his publishing any opinion or 
suggestion within the first year of his appointment ; this would 
prevent the exercise of the natural instinct to bolster up early 
pronouncements. 

As the Preface states that ** This first number is almost wholly 
experimental in the sort of information it contains," we do not 
enter into details. It is something after the style of the returns of 
the Eegistrars General of England, Scotland and Ireland, of the 
Tableaux Mensuds de Statistique Municipale of Paris, and we were 
about to add the Tahlettes Mensudles de la Soc. Boy, de Mid. Pvhlique. 
de Belgiqm, but, to our astonishment, we find that now they contain 
no meteorology, although they have a special classification for 
Maladies saisonnikres, meUoriques fju telluriques I It diff"ers, however,, 
from all the above publications in the number of maps which it con- 
tains — good maps, but in which clearness has been lost by endeavour- 
ing to convey too much information upon each map. 

There is no indication of any price being charged for this- 
publication, and we infer that the United States, with its usual 
liberality (except as to the Bibliography of Meteorology), would be 
willing to exchange with the numerous analogous publications in 
this and other countries. 
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METEOROLOGICAL OBSERVATIONS IN MANCHURIA. 
Wb h&ve been favoured by the Rev. Dr. CoirnB Mitcbell with a copy 
of a little book with the title " Ten Years in Manchuria " (Houlston 
and Sods), by Mr. Christie, a Presbyterian Medical Missionary, giving 
an interesting account of his work in that remote part of China ; 
and giving also a summary of his daily meteorolc^cal observations 
during 1893. Mr. Christie gives no details as to the instruments or 
their position, but observations from that part of China are so scarce, 
that we thankfully accept this information, and hope that the ^Mission 
and the records may both go on successfully. 

Mei&irological. Results for 1893, Moukden, Manchuria, China. 
lAt.4I«50'N. ; LoQ. 123'>58'E. Altitado 320 ft 
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A WONDERFUL QUEENSLAND RAIN RETURN. 
In the Met. Mag. for April and May, 1893, under the heading 
Queensloind Floods, we reprinted severaJ very remarkable records of 
rainfall, and expressed the hope that we might see some official and 
trustworthy statement by Mr. Wra^e. We have heard of hia pre- 
dicting the weather for the whole continent of Australia, and of his 
starting a mountain station in Tasmania, but we have not seen a 
single report upon the rainfall of Queensland ; and now that a friend 
has sent us the following, we do not know whether or not it is to be 
regarded as the wettest station in Australia. According to the 
Melbourne Argus, at Crohamhurst, in the Blackall Ranges, 77'31 in. 
of lam fell in the four days, Jan. Slat— Feb. 3rd, 1893, and at 
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Mooloolah 67 in. in three days, at about the same date, but as we 
have had no returns from Queensland of late years, we cannot say 
whether these stations are or are not wetter than Goondi — to 
all appearance it is hard to beat — and apparently that part of 
Queensland has water enough and to spare. 

Rainfall at Goondi Mill, Johnstone RiveTy Queensland. 
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We have also been favoured by Captain Wilson-Barker, R.N.R., 
F.R.Met.Soc., with a weekly return for quite another district. We 
have reduced it, as nearly as practicable, to monthly values and 
append it. But, as a rule, we think that local returns should always 
go to the central office of the country. We are sure that Mr. EUery's 
successor at Melbourne Observatory would welcome the assistance of 
Captain Wilson-Barker's correspondent at Warragul. 

RainfaU at Fern Hills^ Warragul^ Victoria^ Australia, 
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THE CLIMATE OF THE BEITISH EMPIRE IN 1894. 

* 

The Climatological Table and Summary for 1894 show many 
familiar features, and the extremes are mostly distributed among the 
usual stations. Australia records the highest shade temp., and 
Winnipeg, of course, the lowest. In the 12 years for which the 
annual summaries have appeared in this magazine, Adelaide has 
yielded the highest max. in 10 years, Melbourne in one, and Calcutta 
in one ; Adelaide also has, in nine years, recorded the highest sun 
max. 

Winnipeg has never been equalled for lowness of absolute shade 
min., and of mean temp., or for total range of temp., and has only 
twice failed to record the greatest mean daily range. As regards 
mean temperature, Ceylon, with values ranging only from 80^*2 in 
1887 to 8ri in 1885, has always headed the list. 

The least daily range has generally been recorded at a thoroughly 
insular station, but Bombay in one year — 1892, was bracketed with 
Ceylon. 

The lowest relative humidity has invariably occurred at Adelaide^ 
while the highest relative humidity has in different years been 
recorded at Falkland Isles, W^innipeg, Barbados, London and 
Esquimalt. 

The greatest rainfall has in six years been registered at Ceylon, 
three at Bombay, and three at Trinidad ; while the least rainfall has 
been distributed among six stations — Adelaide, Melbourne, Malta, 
Winnipeg, Jamaica and London. 

Malta comes out well at the head of the list for cloudlessness, having 
recorded the least in eight years, Bombay in four, and Calcutta in one. 

These comparisons are, to a certain extent, affected by the changes 
that have occurred from time to time in the list of stations, but the 
great majority extend over the whole period. The Cape of Good 
Hope appeared from the commencement of the tables in ** The 
Colonies'' in 1874 very regularly for many years, but we have very 
reluctantly had to abandon it, for of late all our efforts to obtain 
regular returns have failed. 

To return to the 1894 results. The shade max. at Adelaide^ 
107°'0, has been exceeded in ten years, but the min. at Winnipeg, 
— 46°* 1, and the extreme range at the same station, have only twice 
been beaten. 

Winnipeg, with a mean temp, of 36°'5, can hardly be congratulated 
on having had a wami year, though that value is the highest for that 
station shown in the 12 years. 

The max., in sun, at Trinidad, 177°*0, has been exceeded only by 
180°-0 at Adelaide in 1882. 

The extreme rainfall (77*46 in.) at Ceylon is, with one exception, 
the smallest in the 12 years, but the least rainfall is not remarkable. 

Curiously enough, London and Esquimalt record the greatest 
am ount of cloud, and each has done the same in two previous years 
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Summary. 



Highest Temp, in Shade 
Lowest „ „ 

Greatest Eange in year ,.. 
JLieasb f I I) • • • 

Greatest Mean Daily Range 
Least „ „ 

Highest Mean Temp. 
Lowest „ „ 
Driest Station ... 

Dampest Station 

Highest Temp, in Sun . . . 
Lowest Temp, on Grass... 
Greatest Ramfall 
Least „ 

Most Cloudy Stations . . . 



Least 



» 



99 



107°0 at Adelaide on Nov. 26. 
— 46®-l at Winnipeg on Jan 24. 
141°-9 at Winnipeg. 
25°-8 at Colombo, Ceylon. 
23°1 at Winnipeg. 
10°-6 at Bombay. 
80°-8 at Colombo, Ceylon. 
36®*5 at Winnipeg. 
Adelaide, mean humidity 63. 
Esquimalt mean humidity, 88. 
177^0 at Trinidad. 
—ll°-2 at Toronto.* 
77*46 in. at Colombo, Ceylon. 
18' 12 in. at Winnipeg. 
London and Esquimalt ; average 

amount 6*3. 
Bombay and Grenada; average 
amount 4*0. 



ROYAL METEOROLOGICAL SOCIETY. 

The opening meeting of the session was held in the new building of 
the Institution of Civil Engineers on Wednesday evening, November 
20th, Mr. R. Inwards, F.R.A.S., President, in the Chair. 

Mr. W. H. Dines, by the aid of a small fan fixed over a vessel of 
hot water shielded from draughts, showed an experimental illustra- 
tion of the formation of a " Tornado cloud," or waterspout. The 
characteristic funnel cloud was readily seen extending from the tray 
of hot water to the fan, and when the draught was strong and the 
conditions were favourable, a decided protuberance was observed on 
the surface of the water just under the end of the cloud. Mr. Dines is 
of opinion that the cloud is formed by true dynamic cooling, as the 
air saturated by the vapour from the hot water comes under the 
influence of the decreased pressure at the centre. g 

The President, Captain Wilson-Barker, Messrs. Bayard, Tripp, 
Marriott, Dickson, Symons and Admiral Maclear took part in the 
discussion, and all who had seen the phenomena in nature spoke of 
the wonderful fidelity of the representation. 

A paper by Mr. J. Eliot, F.R.S., followed " On the origin of the 
cold weather storms of the year 1893^ in India, and the character of the 
air movement on the Indian Seas and Equatorial Belt, more espe- 
cially during the South-west Monsoon period." This was a discus- 
sion of the data contained in the Indian Monsoon Area ChartSy the 



* The min. on grass is not recorded at Canadian Stations, except Toronto. 
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publication of which was sanctioned by the Indian Government for 
the two years 1893-4. Cyclonic storms are of frequent occurrence 
during both the N.E. and the S.W. Monsoons, but they differ in 
many important respects. The storms of the S. W . Monsoon originate 
almost invariably over a sea surface, and travel in very variable 
directions, and occasionally develop into intense and furious hurri> 
canes. The cyclonic storms of the N.E. Monsoon almost invariably 
originate over the plateau of Persia or Baluchistan, or in North> 
Western India, and travel in an easterly direction at a velocity 
ranging between 15 and 20 miles an hour. These plateau-formed 
storms of the cold weather are the chief instruments of the distribu- 
tion of the moderate rainfall essential for the great cold weather 
wheat and other crops of Northern India — and are the chief source8> 
of the snowfall of the Western Himalayas. After giving an account 
of the more important cold weather storms in January and February, 
1893, and the results of the tabulation of the wind observations 
for the Equatorial Belt, the author describes the "burst of the 
Monsoon." Mr. Eliot says that the evidence of the year 1893 is 
strongly in favour of the supposition that the S.W. Monsoon currents 
in the Indian Seas are the direct continuation, north of the Equator,, 
of the horizontal movement of the S.E. Trade Winds ; and that the 
larger variations in the strength of the S.E. Trades near the Equator 
during the Monsoon period are reproduced in the Monsoon currents 
in the Indian Seas from June to September. 

Mr. Baldwin Latham, while appreciating the value of the paper,, 
did not think that it fully cleared up the matter. Mr. Scott said 
that an examination of the Monsoon Charts which were in the 
library of the Meteorological Office showed the great deficiency of 
observations over the sea. The Indian Government, in view of the 
importance of the subject, had authorized the issue of the Charts 
for three more years. Captain Wilson-Barker dwelt upon the extent 
and importance of the work and considered that the weak point was 
the scarcity of observations over the sea ; he thought, that the 
effect of the Himalayas was hardly sufficiently taken into account. 
Mr. C. Harding spoke with great appreciation of the paper and of 
the foresight which Mr. Blanford has shown in arriving, from the im- 
perfect evidence available in the absence of synoptic charts, at a 
similar conclusion to the author. He gave illustrations of the manner 
in which meteorologists might be misled by working entirely with 
mean values. Mr. H. N. Dickson thought that Mr. Eliot's work 
would be greatly aided by a knowledge of the conditions prevailing 
on the Northern side of the Himalayas. 

A paper, by Mr. C. Davison, F.G.S., " On the Diurnal Variation 
of Wind Velocity at Tokio, Japan," was also read. 
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KEVIEVVS. 

The English Lnkes, with Bathymetrical Maps and lilustrations, by 
Hugh Robert Mill, D.Sc, F.K,S.E. [From tlie Geoffi-aphical 
Joumal] G. Philip and Son, London, 189.% large 8vo., 64 pages, 20 
engravings and 8 large, folding, coloured maps. 

It is very curious how frequently volunteer work ia better than 
that produced by Government officials who, havmg Niitional money 
to spend are unfettered as to cost. 

This fascinating paper is a good illustration of what we have just 
said. As far as we can ascertain its origin is as follows :^Dr. Mill 
felt that it was a national disgrace that no survey had been made 
of the English Lakes. Their position and the configuration of the 
water anrl'aee bad been laid down with absolute precision on the 
6-inch Ordnance Maps, approximate statements as to the greatest 
depth in each lake had been given iu Blai'k's Guide lo the Lakes, and 
a few soundings in some of them by Crosthwaite in 1792, and on 
some of the 6-inch Geological Survey Maps, but nothing of a com- 
plete nature had been done. Dr. Mill undertook to do it without 
remuneration, provided that the Royal Geographical Society would 
defray actual expent.es ; the Society accepted the offer, and Dr. and 
Mrs. Mill and Mr. HeawooJ have done the work in a style worthy of 
Upraise. 




GENERAL VIEW OF DERWENTWATER FROM THE NORTH. 
[PhoK^raph tii Mr. i. Fima, £ai 
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Although the book contains a mass of statistics it must not be 
assumed to be dry reading, quite the contrary, and whether one's tastes 
be merely sesthetic, or meteorological, or geological or cartographical, 
in each case we could strongly recommend the securing of a copy 
while any are to be had. We had occasion recently to refer to the 
beauty of Bartholomew's colour map printing, and the eight maps given 
here are worthy of their reputation, there is a general one of the 
country, and there are seven detail ones on the scale of two inches 
to the mile which leave nothing to be desired. As to the illustrations 
we have the pleasure of reproducing one of the twenty to speak for 
itself. 

The paper is clearly and pleasantly written and should, we think, 
be read by all who take an intelligent interest in the most beautiful 
country in the British Isles. 

As an indication of the thoroughness with which the work was done 
we find that the depth of the water was determined at 5068 
spots along lines of soundings the aggregate length of which was 
153 miles. 



Clouds and Weather. A study for navigators by Captain D. Wilson 
Barker, F.R.S.E., F.R.Met.Soc. Shipping World Office, Arundel 
Street, Strand, 1895. 8vo., 22pp. 

Twenty-four reproductions of photographs of clouds, a page of 
diagrams and the needful text offered at sixpence can hardly be 
accused of being costly. The little pamphlet is written for sailors 
by a sailor who has had wide experience and has made good use of 
it The blocks are produced from Captain Wilson Barker's own 
photographs and have apparently been printed upon a newspaper 
printing machine, some have come out remarkably well, but others 
do not do justice to the photographs. 



Mdeorologische Volksbiicher, voN Prof. Dr. Hellmamn. Second ed. 
Paetel, Berlin, large 8vo, 68 pages. 

We pointed out the excellence of this work when the first edition 
appeared ; our verdict has been confirmed by the sale of the whole 
edition, and the appearance of a second. It is considerably enlarged 
and brought thoroughly up to date. For instance, Firmin de 
Belleval is duly credited with the treatise, " De mutatione aeris," &c, ; 
but there is no more information about Joannes de Sacro Bosco. 
We, as Englishmen, ought to find out more than was given in the 
Met. Mag., Vol. xxvL (1891), p. 133-134. Will one of our readers 
take it up ] Some Yorkshireman might search for records of the 
Twelfth-century astronomer. 
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CXIUATOLOOICAL TABLE FOR THE BRITISH EMPIRB, MAY, 189S. 
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Rbhaeks. 

Malta. — Adopted mean temp. (64^'9), 0°-S above the average. Mean boaHy 
velocity of wiod fl-9 milee. Temp, of sea rose to TO^'O. Tbnnderatorms on 6^ 
■Dd etb. Lightning on 9th and 10th. Hail oa 5tb. J. F. Dobhoh. 

Mauritiva. — Mean temp, of air l"-0 above, of dew point l^fl above, and rainfall 
"91 in. below, their respective averages. Mean hourly velocity of wind 13'0 inilee, 
or 3*0 miles above average; extremes, 30-2 on QCb, and I'S on 11th; prevailing 
direction. E.S.E. C. Meldbuu, F.R.^ 

Cbylos, Colombo.— Thanderttonaa on nine days, and lightning on five other 
days. D. G. Maktbll. 

Adelaide, — Mean temp. 2^-1 below the average of 38 years. Very dry ; runfall 
2-10 io. below the average. C. ToDD, F.R.iJ. 

SytfTvty.—MesD temp. 0°'7 below, hnmidity 7 above, and rainfall 3-^ in. below, 
their reapeftive averages. H. C. Russell, F.R.S. 

Welliitiiiini. — A few fine days during the early and latter parts of the montli, bnt 
generally showery and unpleasant weather aud cold, with prevailing 3. and 8.E. 
vinds. Hail on 17th. Fog oa 14th, 21it and 22nd. Mean temp. 0^-3 above, and 
rainfall -29 in. below, the average. R. B. GoRK. 

AueJUaiid, — An unusually rainy May, the rainfall being 1*41 in. over the average 
of 28 years. Mean temp, and barometcio*! pressure both slightly below the 
average. T. F. Chbeskman. 

Jamaica, KiNnsroN. — Mean hourly velocity of wind 44 miles. Bainfall in N 
and W.C. diviaioaa 43 and 9 per cent, above, and in N.E and S. divisiona 19 and 
26 per cent, below, the reapeotive averages, giving as the result an average fall for 
the island. R. Jounstokk. 

Tbihi DAD. —Rainfall l'54in. below the average of 30 years. J. H. Hart. 
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CUMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, JUNE. ISflS. 
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R EH ABES. 

Malta. — Mean temp. 71" 0, O^-B below average ; roe»n hourly Telocity of wind 
10'4 miles. Average temp of sea, H'''0. J. F. DoBaoN. 

Mauritius. — Mean temp, of air 0°*1 below, of dew point D°'6 above, and rainfall 
'SI in. above, their respective avera(!ea. Mean hourly velocity of niud 12'8 milea, or 
1'4 mite above average ; extremes, 29 On 11th and Z'O on 9tb ; prevailing direc^OD 
E.S.E. C. Meldrum, F.B.S. 

Ceylon, Colombo. — Lightning wai seen on the 5th and 10th, and thonderatonns. 
occurred on 8 days. D. G. Mantell. 

Adelaide.— TAeaa temp. 0''3 above, and rtunfall '10 in. above, the average of 
38 years. C. Todd, F.R.S. 

Sydney,— Me&n temp, same aa the average ; hamidity 1 below, and nunfall 4*46 in. 
below, the average. H. C. RrssBLL, F.R.S. 

Wellington. —Showery !□ the early part of the month, then a few fine daya antil 
11th, when it rained beuvily (2'27 in.), and continued showery almoet for the 
remainder of the month. Wind variable and on the whole moderate. H on IStfaand 
Ifltb. Fog on 16th, ITth, and 29th. Rainfall nearly twice the average. 

R. B. Gobe. 

Auckland. — An exceptionally wet and stormy month, the rainfall being nearly 
I'SOin. above the average. Barometric preisnre and mean temperature both slightly 
trader the average. T. F. Cbbssbhak. 

Jamaica. — Mean hourly velocity of wind 4'9 railei, Kainfall very deScient, being 
only half the average in the N. and W.C. diviaioos, and leaa than half in the N.E^ 
and S. divisions. Sail at Eew Park on 28th, and at Vale Royal on the 6th, atones in 
the latter case being j inch in diameter, and tasting salt. Vale Boyal is 3 milea from 
the aea, at an elevation of abont 800 ft. R. Johnstomic 

Tbimidad.— Rainfall3'04in. below the average of 30 yean. J. H. Hast. 
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SUPPLEMENTARY TABLE OP RAINFALL, 

NOVEMBER, 1896. 

[For the Ooonties, Latitades, and Longitudes of moat of these Stations, 

see MtJL, Mag., VoL XIV., pp. 10 k 11.] 



Div. 



II. 
II 

if 
>« 
I* 
tt 

in. 

t« 
t» 

»9 
tt 

IV. 

It 
t» 
It 
t» 
It 

V. 

II 
» 
I> 
t» 
I> 
It 
tt 

VL 

«» 

It 

>» 

»> 

»> 
VIL 

f» 
»» 

viii. 

n 
It 

IX. 

»f 
»» 
II 

X. 

II 
It 

XI. 
>» 



STATION. 



Total 
Rain. 



Dorking, Ahinger Hall . 

Birchiogton, Thor 

Hailsham 

Ryde, Thornbrongh 

Emsworth, Redlands ... 

Alton, Ashdell 

Oxford, Magdalen OoL. 

Banbury, Blozham 

Northampton, Sedgebrook 

Alconbury 

Wisbech, Bank House... 

Southend 

Hallow, Sheering 

Colchester, Lexden 

Reodlesham Hall 

Diss 

Swaffham 

Salisbu'^y, Alderbury ... 

BiHhop's Cannings 

BlandCord, Whatcombe . 
Aehburton, Holne Vic... 
Okehampton, Oaklands. 

Hartland Abbey 

Lynmouth, Glenthome. 

Probus, Lamellyn 

Wellington, Snonyside.. 
Winoanton, StowellRec. 
Clifton, Pembroke Road 

Ross, The Graig 

Wem, Clive Vicarage ... 
Cheadle, The Heath Ho. 
Worcester, Diglis Lock 
Coyenti^, Coundon ... 
Ketton Hall [Stamford] 

Grantham, Stainby 

Homcastle, Bucknall ... 
Worksop, Hodsck Priory 
Neston, Hinderton .... 
Preston, Haighton .... 
Broughton-in*Fumess ... 

Ripon, Mickley , 

Melmerby, Baldersby , 
Scarborough, South Cliff 
Middleton, Mickleton ... 
Haltwhistle, Unthank... 

Bambnrgh 

Keswick, The Beeches... 

Llanfrsohfa Grange 

iiandovery 

Castle Maigwyn 

Bnilth, Al^rgwessinVic. 
Rhayader, Nantgwillt... 
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STATION. 



Total 
Bain. 



Lake Vymwy 

Corwen, Bhng 

Carnarvon, Cocksidia ... 

I. of Man, Douglas 

Stoney kirk, Ardwell H o. 
New Galloway, Glenlee 
Melrose, Abbey Gate 
N. Esk Res. [Penicniok] 
Edinburgh, Blacket PL. 
Glasgow, Qoeeu's Park.. 

1 n verary , Newtown 

Islay, Gruinart Schools.. 

Dollar 

Balquhidder, Stronvar... 

Ballinluig 

Dalnaspidal H.R.S 

Keith H.R.S 

Forres H.R.S 

Fearn, Lower Pitkerrie.. 
Loch Shi<*l, Olenaladale 
N. Uist, Loch Maddy ... 

Invergarry 

Aviemore H.R.S 

Loch Ness, Dromnadrochit 

Invershin 

Scourie 

Watt6n H . xC. S 

Danmanway, Coolkelur*- 
Fermoy Gas Works .... 
Killarney, Woodlawn ... 

Caber, Duneske 

Ballingarry, Hazelfort... 
Limerick, Kdooman . 

Bonis 

Miltown Malbay 

Qonyf Courtown House 

Atblone, Twyford 

Mnllingar, B Ivedere ... 
Longford, Cnrrygrane... 

Woodlawn 

Crossmolina, Enniscoe .. 
CoUooney, MarkreeObs. 
Baliinamore, Lawderdalt- 
Lough Sheelin, Arley... 

Wavpsttpoint 

Seaforde 

Belfast, Springfield 

Bushmills, Dundarave.. 

Stewartstown 

Bunorana 

LoageSwilly,CanmUiagh. 
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STATIONS. 

anan numonlB denoi 



London (Cfunden Snuare) . 
Maidstone (Hunton Court). 

Stratlilielil TurRUa 

Hitchin 

Winslow (Addiii([lon) 

Bury St. Edinunda (WestUj) 
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Wetherbj {Ribaton Sail) ... 

IkiptonCArncUffa) 

Hatl(PearaonParlt) 

S'ewuastlB (Town Moor) . 
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METEOROLOGICAL NOTES ON NOVEMBER, 1895. 

▲bbrkviatioks.— Bar.for Barometer; Ther. for Thermometer ; Max. for Maximum : Min. for 
Minimum; TforThtmder; L f or li^tning ; T 8 for Thunderstorm; & for Run; H for Hail; 
8 for Snow. 

ENGLAND. 

Stbathfield Tubgiss. — The weather was very changeable at the commence- 
ment of the month, B falling daily, with strong S. or W. gales, especially 
about the 5th, and again on the 10th, 15th, and 23rd. A break in the stormy 
weather occurred on the 24th, followed by a doll foggy period. Trees bare of 
leaves by the 13th. T on 11th. 

Addinotun. — Rainfall the greatest, and max. temp, in shade the highest,, 
ever registered here in November. A very open monui ; frost in the shMe on 
only three days. High wind on 10th, 24th, 25th, and 26th. Dense fog on 
4th and 22nd. 

Bury St. Edmunds, Westley.— A very mild, foggy month, with very little 
sunshine and more B than usual. Distant L at night on 11th ; S on 22nd. 

Norwich, Brundall. — An exceedingly mild month, the mean temp. (46^*7) 
being about 4^ above the average. The max. rose to 60*^*8 on the 15th and 
62^ *8 on the 16th, the last-named reading being the highest ever recorded in 
November by the observer. Fog in the evening on 1st ; S. W. gale on 6th, and 
southerly gales on 10th and 16th. High wind from N. or N.E. on 23rd, 
24th, and 25th. L on 11th. 

Weymouth, Lanoton Herring. — A very wet and mild month. Average 
temp, at 9 a.m. (47^*9) 3^*6 above the average of 23 years. The weather was 
very stormy on the 10th, 16th, and 24th. Dense fog on the 8th, and fogs ojq 
the 7th, 22iid, and 27th. T and L on the 12th. The average min. is no less 
than 2^*2 higher than the average min. of October. 

Torquay, Gary Green. — R 3 98 in. above the average. Mean temp. (50^*3) 
3*^*1 above the average. Duration of sunshine 47 hours, being 14 hours 
40 minutes below the average ; 8 sunless days. 

PoLAPiT Tamar [Launceston]. — An abnormally wet month. It was 
generally warm, the average max. shade temp, being 54^*1, and also rather 
stormy. Fog on 4 days. T on 9th and 11th. Gales from S.S.W. on 10th, 
and S.S.E. on 15th and 16th. 

Stroud, Upfibld. — S.W. gales on 5th, 6th, 10th, 15th, and 16th ; E. gale 
on 25th. T and L on 5th, 11th, and 12th. 

WooLSTASTuN. —A wet and stormy month. Heavy gales on 5th, 10th, 15th,. 
and 16th. Only six days without rain. Mean temp. 43° '8. 

Tenbury, Orleton. — A wet. warm month. With the exception of 1888, 
the wettest November since 1852. Mean temp. 3^*3 above the average of 
34 years. Heavy T on 14th. Gales on 10th, 14th, and 25th. Fog on 8 days. 

Leicester, Barkby. — Continuous wet, but no heavy falls of B. Not much, 
frost, and none severe. Mean temp. 44° *7. 

Manchester, Plymouth Grove. — Mean temp. 44° '5. 

Arncliffb. — A very wet month, with temperature higher than usual. 

Se/^thwaite.— T and L at 6.30 p.m. on 13th. T and L and H at 4.15 p.m. 
on 14th. Fog on 7th, 11th, 20th, 22nd, 28th, and 30th. 

WALES. 

Haverfordwest. — The unusual severity of the weather at the end of 
October changed in character on the advent of this month to mildness and 
constant B, and on several occasions it was very stormy, especially from the 
9th to the 14th. An almost entire absence of frost was characteristic of the 
whole month, and B fell on 27 out of the 30 days. Prevailing winds S.S.E.,. 
S.W.,andW. 

Aberystwith, Gogerddan. — Gales and strong winds from S.E. from 6th to 
16th, and from N.E. from 24th to 26th. 
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SCOTLAND. 

Cabcks [DdmfrhsI.— a very unBcttled month. Gales were exj 
on 10th and 15th, the one on the latter date being exceptionally at 
caauDg considerable damage throughout the diatrict. The mean temp, of Ij 
month elightly exceedB that of October, and ii 1 °'9 above the average. I'' 
■omeHhal remarkable that while thti nntnber of honra aC sunshine darinK 
month ie 5 leu than the average for November for 30 years, it exceecb . 
average of the preceding 10 years by 11, the average auiiahiue for the ylnt 
1885-94 being only 34 hours. T and L were noted on the I4th. The open we&tS 
has been very favourable to the turnip crop, which eicoedH bU anticipatjl^ 

andpaatnree still afford a fair "bite." S.W. gale on 10th and s 

on 15th. 

jF.DBL'unEi. — The weather hai shoim no peculiarities during the re 
the whole it has been mild, except on the llth, and it has been 
dull. All out-door work has gone on nnohecked. 

CuLUoNBLL.— Rainfall -42 in. more than the average of 19 years. Mglj 
temp. 143''-S) 2<'-B above the average. 

ABKBlilliN, Ckanfobd.— Strong galea on the 10th, IGth and 21at. 

8. lUmALDSAY, HoEBERBT.— Upon the whole a fair month. Strong g 
from S.W. on the II tb, and from the 8. on the 15th and 20tb. Mean temp. 42"''g 

IRELAND. 

Darbysanb Ajinm.— a very wet month, and w 
the middle. One vivid flash of linhtningon 18th v 

Waterforh. Bkook Loiigb.— Heavy fog on 3rd and 4th. Gale from 8.4 
on 5th, and heavy gale on lOtb. T and L on 14th. ' ^ 

Dublin.— November proved an open, dull, squally and rainy month, 
was perueptibly warmer than October, and no frost was recorded in the si 
On the grasa the thnrmometer fell to, ocholow, 32° On S nights only, com 
irith 12 nights in October. The range oF pressure waa great — i: 
two incbea. Only twice in the last 30 years baa November been d 
than in the present year — in 1881, when the mean waa 60°'3, and in 
when it was 47''-8. The mean temp, {47''*0| is 2''-3 above the average, 
winds were noted on 15 days, and attained the force of a gale on i._ 
oooasions. The atmosphere was more or less foggy on 6 days. Lunar h 
were seen on the 4th and 30th. H felt on the 16th. 

KvLBMORB HocsE.— Very stormy in the second week, with T aud L on tj 
llth, and T, L and H on 13th. 

Dhaqii, BDEMfRL. — a typical November, with rainfall considerably, i 
temperature somewhat, almve the average, accompanied during the ai 
week by strong H.W. gales. 
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HIGH BAROMETRIC PRESSURE, JANUARY 9th, 1896. 

When, in January, 1892, the pressure in London exceeded 30'9 in., 
Mr, Sowerby Wallia undertook to prepare for the Royal Meteoro- 
logical Society an account of the phenomenon. He wrote the paper 
■which occupies pages 146 to 154 of Vol. viii. of the Society's 
Quarterly Journal. We purpose extracting some of the leading facts 
stated in that paper, and in the discussion upon it, for comparison 
with the phenomena of January, 1896 ; and we shall not quote any 
values of less than 30*9 inches at sea level : — 



1778.-.. 


Dec. 


26th.. 




. 2p.ni 

■ Bp-m 




Sir G. Shuokborgh . 
Gordon Caalle, BaolTshire ..., 


30-935 

31-007 


IS08..., 


. Feb. 


24th ,. 




■ lip.™ 


31 -MS 


.820.... 


. Jan. 


8th.. 
9th.. 


Kinfauna, PerthshifE 


9 ».m 

9 ».m 


31-014 




Leith 

Hermitage Hill, Leith 


31-065 
31-060 


1825.... 




9th.. 

10th " 
9th.. 


Eoyfll Obs , Green wioh 


10 a.m 

: IB::. 

. 9 8.m 

. Mai 


30-943 


" '■■'.'■ 


Royal Sooietj, Someraet Ho. , 

Kinfaun8,"Perthahire '. 

New Malton, Yorka 


39-922 

30-913 
30 914 
30 '925 
30'9-27 
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2nd,. 


Mr. BelviUe, Ccaenwich .... 




30-90S 


I8S2.... 




18th .. 


St. LBonards, Susaex 

Camden Square, London .... 


. 10.30 a.ni. 

. 10.3D a.m. 


30-990 
30-976 


1896.... 




9th.. 




- 9p.m 


30-934 



From the ahove it will be seen that as regards the vicinity of London 
the reading of 30-975 inches on January 18th, 1882, had never 
before been reached, nor has it on the present occasion, the maximum 
being 30-934 inches at 9 p.m. on the 9th. 

But as regards the British Isles generally, we think that 1896 will 
be found to have considerably surpassed every instance on record. 
VOL. XXX. ■«. 
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The highest in the above table is 31*065 inches at Leith at 9 a.m. on 
January 9th, 1820 ; but the Daily Weather Report of January 9th, 
1896, shows for 8 a.m. 31*06 inches at Stomoway and at Aberdeen, 
and 31*09 inches at Ardrossan, Ayrshire, and as these are probably 
not the absolute maximum at those stations, and as probably they 
are not any one of them in the actual spot where pressure was 
greatest, we shall not be surprised if next month we have to report 
an indisputable record of 31*10 inches. 



To the Editor of the Meteorological Magazine. 

Sir, — The pressure at 9 a.m. on the 9th, corrected and reduced 
to sea level, was 31 '071 inches. This is unprecedented for Edinburgh, 
where the only records (since 1770 X) of 80*9 in. or upwards have been : 

in. 

1820 January 9th 9 a.m 31*058 

1825 „ , 30-961 

1834 December 15th 30 950 

1835 January 2nd 30941 

1854 March 4th 30*902 

1896 January 9th 9 a.m 31*071 

It has therefore been 0*013 in. above any previous record. 

Yours very truly, 

K. C. MOSSMAN. 

10, Blachet Place, Edinburgh. 



To the Editor of the Meteorological Magazine, 

Sir, — I suppose that the sea level pressure here to-day has had no 
recorded precedent in England ; it was exactly 31 000 in. at 8.15 a.m., 
and rose to, and remained at, 31*021 in. from 1 p.m., till about 1.45 
p.m., and even as late as 10 p.m. it was 30 996 in. The above 
are corrected readings of a verified Fortin Standard. 

Yours very truly, 

CHAKLES L. BROOK. 

Harewood Lodge , Mdtham, Hudderafield, January 9th. 



To the Editor of the Meteorological Magazine, 

Sir, — The sea level pressure here at 10.20 a.m. to-day, as shown 
by a verified Standard by Hicks, was 31*013 inches. 

Yours truly, 

REGINALD BUSHELL. 

Hinderton Lodge, Neaton, Cheshire, January 9th. 



We have been favoured with several other records, but it would 
be endless to quote all — and therefore we have inserted only indis- 
putable records exceeding 31 inches. 

As far as we have at present ascertained, we believe that the 
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pressure exceeded 31 inches at every station north of latitude 
53° N. An event for which there is no recorded precedent. 

We have just heard from Mr. Mossman that at Fort William, 
Inverness, the pressure at 10 a. m. on the 9th reached 31*098 inches, 
or within '002 inches of the 31*10 inches which we suggested on p. 182. 



KOYAL METEOROLOGICAL SOCIETY. 

The monthly meeting of this Society was held on Wednesday 
evening, December 18th, at the Institute of Civil Engineers, Great 
George Street, Westminster, Mr. R. Inwards, F.R.A.S., President, in 
the chair. 

Mr. R. H. Scott, r.R.S., read a paper on " Some of the Differ- 
ences between Fogs, as related to the weather systems which accom- 
pany them." In this it was shown that there are at least two distinct 
classes of phenomena described under the generic name of *'* fog." 
In the case of anticyclonic fogs, no rainfall takes place, the tempera- 
ture is low in the morning, and there is a considerable rise of 
temperature during the day, while in the case of cyclonic fogs rain- 
fall does take place, and the temperature is high in the morning, • 
frequently approaching or even equalling the maximum for the day. . 
Mr. Scott also investigated the cases of several well-marked fogs in 
London, and found that there was no direct relation traceable be- 
tween the temperature accompanying them and the death-rate. 

Major H. E, Rawson described the results of his analysis of the 
Greenwich Barometrical Observations from 1879 to 1890, with 
special reference to the declination of the sun and moon. 

A paper by Mr. S. C. Knott was read, giving the results of his 
meteorological observations taken at Mojanga, Madagascar. 

Mr. R. 3El. Scott also exhibited some specimens of the illustrations 
for the " International Cloud Atlas,'' which is now being prepared 
for publication. 

REVIEWS. 

C(mgrh de V Atmosphere (yi^ganist sous les auspices de la Soc. royale de 
G^ographie d*Anvers^ 1894. Compte rendu par le Chevalier Le 
Clement de S. Marcq, Capitaine du G6nie, Secretaire g6n6ral. 
Backer, Anvers, 1895. Large Svo., 272 pp. 

We regret having been unable earlier to report upon the meeting at 
Antwerp in August, 1894, which, we understand, was an extremely 
pleasant one. But thanks to the kindness of the Secretary, the 
above excellent report of the business of the meeting places the 
papers upon record for years to come. As to the hospitality of 
the city it will not soon be forgotten by those who experienced it. 
We gave* the programme and some details in advance, and therefore 
need merely point out how far they were fulfilled. 

' ♦ MtU Mag., Vol. xxix. (1894), p. 89. 

m2 
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There was an official reception at which the President, Lieut-Gren. 
Wauvermans, delivered an address upon the progress of aerostation. 
Subsequently the work of the two sections went on simultaneously. 
We cannot report it aU, but among the more important subjects 
were :— 

Variation in wind velocity, according to altitude and to 
geographical position; and on the origin of storms; by 
M. Plumandon, of the Observatory on the Puy de D6me. 
The wind in squalls ; by M. R Durand-Gr^viUe. (A v6ry 

interesting and suggestive paper.) 
The direction of upper currents as indicated by astronomical 
observations ; by M. Ventosa, of the Madrid Observatory. 
On synoptic weather charts ; on the nature of wind ; and on the 

force of the wind in Belgium ; by M. Lancaster. 
Experiments with, and theory of. Helices for balloons ; by le 

Chev. Le C16ment de S. Marcq. 
Contribution to the bibliography of aerial navigation; by 
M. A. Wouvermans. 
This last article occupies 35 pagps and; although (as its author very 
modestly describes it) only a " Contribution," it is one of great value, 
which must not be overlooked })j anyone who professes to give a 
complete bibliography. 

On the whole, the volume is very interesting and generally useful. 



U, 8. Department of Agriculture, Weather Bureau. Reports of the Chief 
of the Weather Bureau^ for 1891-92, and for 1893. Government 
Printing Office, Washington, 1893. 4to., 528 pp., 4 plates, and 
1894, 319 pp., 2 plates. 

These being initial volumes of the U. S. reports under the civil 
administration, call for brief notice. They are signed by Prof. 
Harrington the first chief under the new regime. The first notice- 
able feature is the adoption of quarto size, instead of octavo. This 
is an indisputable improvement, as it enables the matter to be 
grouped very much in the manner recommended many years since 
by the International Meteorological Congress. 

The list of observing stations is very good, and quite a model of 
condensed information. A single line of type gives the name of the 
station, what continuously-recording instruments it possesses, its 
latitude and longitude, the difference between local time and 75th 
meridian time, the altitude of the barometer above sea level, the 
height of the thermometer, rain-gauge, and anemometer above the 
ground, and the date at which the record commenced. We may 
mention one feature, which is very satisfactory, and one quite the 
reverse. We see with pleasure and surprise the large number of 
recording instruments in use— there are, for instance, 61 stations 
with Richard's recording barometers. On the other hand, we find 
that roof stations are almost universal, in fact out of about 171 
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stations, only 39 have either their thermometer or rain gauge within 
6 ft. of the ground. The average height must be quite 50 ft, and 
25 of them are over 100 ft. Among the highest are Boston 174 ft., 
Chicago 238 ft., Cincinnati U5 ft, Detroit U4 ft, New York 155 ft, 
Philadelphia 166 ft, Portland, Oregon, 196 ft, and San Francisco 
154ft 

We thought of comparing the records for New York at 155 ft. 
with those at the Central Park, which we imagined would be made 
at or near ground level, but on turning up Dr. Draper's volumes we 
find that his instruments are also on a roof 53 ft above sea level. 

There seem to be signs of a desire on the part of the authorities 
to decrease the number of these roof stations, and surely now that 
the office is under the Department of Agriculture, there ought to be 
no difficulty in getting observations made under normal conditions. 
At present we are at a loss to know how American engineers utilize 
the rainfall records of the Weather Bureau. We learn from the 
introduction that at most of the volunteer stations the heights are 
less, but in the long lists of the results from these stations, on 
pages 367 to 433, no information i^. given as to the heights of the 
gauges above ground, or above sea level. 

There is an interesting note by Prof. Marvin as to the patterns of 
instruments mostly employed. Among them is one, Eccard's 
recording rain-gauge, which appears to be (except that it is arranged 
to suit a roof exposure) identical with that made by Mr. Apps in 
about 1864, and described in Brit, Bain,, 1878. 

The volume for 1893 is, of course, generally similar to the previous 
one — but there are two special features. In the introduction, there 
is an engraving and description of the instrument used in the U.S. to 
record sunshine. It is neither on the Burning nor the Photographic 
principle which are the two chiefly, if not solely, employed in Europe, 
but is really a modification of Prof. Leslie's differential thermometer 
— and is therefore coming very near to the black and bright bulb 
recording thermometer shown by Marie Davy in the Montsouris 
Exhibit at the Paris Exposition of 1878, and in a modified form now 
quoted in the catalogue of MM. I^chard Fr^res. The U.S. pattern 
works electrically which, in our opinion, is a disadvantage, but of 
one thing we are certain, namely, that at Washington, or some other 
station, there should be regularly worked, side by side, all the various 
modes of recording this element ; as, until that is done, no one knows 
what relation the various records bear one to another. 

Another departure from European practice, (the merit of which 
we doubt) and which is certainly fatal to rigorous comparison, is set 
out in the following sentences : — 

COMPILATION OF SUNSHINE DATA. 

" The Automatic records of sunshine obtained from both the ther- 
mometric and the photographic records are tabulated in monthly 
forms, giving hourly amounts of sunshine, from which daily and 
monthly sums and percentages are calculated. The following extracts 
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from existing instructions illustrate the manner of compensating for 
instrumental imperfections : — 

TwiuoHT CORRECTIONS — When the snn is jast above the horizon, either morn- 
ing or evening, the intensity of its action is greatly diminished, even with clear 
skies, so that a portion of early morning and late afternoon sunshine will not 
generally be recorded ; an allowance therefore must be made in order to 
ascertain more accurately the actual amount of sunshine. For convenience, 
this allowance will be called the " Twilight Correction." In the forenoon, it 
will be the difference between the time of sunrise for the latitude of the station 
(as shown by table of sunrise and sunset) and the local time at which the sun- 
shine record commenced, provided, the sun was not obscured by clouds or thick 
haze during the period. The afternoon twilight correction, similarly, will be 
the difference between the actual time of sunset and the time the record of 
sunshine stops. These corrections will be apportioned between the appropriate 
hours of early morning and late afternoon. 

If the character of sunset is cloudy, the twilight correction will be regarded 
as zero, but when the observer knows that cloudiness has prevailed but a part 
of the time, he will employ such a value of twilight correction as will represent, 
in his judgment, the actual sunshine not recorded. *' 

Part VI. of the volume contains several papers of interest, 
especially the hourly observations on Pike's Peak, 14,134 feet above 
sea level. There are also interesting tables of the mortality (on 
land) by wind, averaging 258 deaths per annum, and by lightning, 
averaging 196 per annum. 



A NEW OBSERVATORY FOR WEST AUSTRALIA. 

We hear from Sir Charles Todd, K.C.M.G., Government Astronomer 
for South Australia, that the Government of West Australia having 
decided to establish an observatory at Perth, asked Sir Charles if he 
would prepare detailed plans and specifications for the proposed 
observatory and for its equipment. This he has done, and it 
includes a 6-inch transit circle and an 8-inch equatorial. 

An observatory without a director would be useless, and Sir Charles' 
chief assistant, Mr. Ernest Cooke, M. A., has been appointed. 

It is hardly likely that such an establishment, which is to cost 
about £5,000 for equipment, will do nothing for meteorology — and 
if it is to be wholly astronomical we do not see why Sir Charles 
. reported it to us — so we hope that, though not a single word is said 
as to meteorology or meteorological instruments, some good may 
come of the new Perth Observatory, to which we wish all success. 



STHONS'S HONTHLY HBTGOBOLOQIOAL HA.0A2INB. 



CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, JULY, 
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Remarks. 

Malta. — Adopted rneBU temp. 78'''6, T'S above the sveraga. Mean hourly 
velocity of wind 6'S mileB. Temp, of aea rose to 82''*5. Lightning on the 6th. 

J. F. DOMOK. 

^aurtlti'a.— Mean temp, of air 0'''6 above, of dew point l^'S above, and rainfall 
r20 in. below, their reBpective averages. Mean hourly velocity of wind lO'O miles, 
or 1-8 miles below average; extremea, 25-9 od 23rd, and 17 on 2nd, 6th and 7th ; 
prevailiDK direction, B.S.E. C. Meldkuh, F.fi.S. 

ddeiuKie.— Mean temp. O'-B below the average of 38 years. Rainfall very heavy, 
r84 in. above the average. Tbe rains were very general but rather light In the 
north, heavy over the southern portion of tbe colony. C. Todd, F.R.tJ. 

iSyrfiwy.^Mean temp. 2°■^ folow, and rainfall 405in. below, their respective 
averages. H. C. BnsaEU., F.R.S. 

Wetiinqton. — Total rainfall under the average, although it was very showery during 
tbe latter part of the month. Variable winds, and on the whole moderate, and 
frequent oafms ; generally cold weather. Hail On 4 days. Fog on 3 days. Earth- 
quake on ITth. K. B. OOBK. 

Avckland. — An unusually cold, wet and stormy month. Rainfall two iuches above 
the average of 28 years. Mean temp. S^'S below the average ; barometrical pressure 
unusually low dnriog most of the month. T. F. Chkeskhah. 

Jamaica, Kin gbtdn.— Mean hourly velocity of wind 4'8 miles. Fair in Kingston, 
with a fourth of the average fall of rain. R. Jounbtoke. 

TftiNiDAD. — Rainfall 6 '8S in. below the average of 30 years. J. H. Hart. 
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CLIUATOLOGICAL TABLE FOR THE BRITISH EMPIRE, AUGUST, 1895. 
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Remarks. 

hn boarly velocity 

J. F. DojBSON. 

J/burifiu*.— Mean temp, of »ir 0°2 above, of dew point 1°'4 above, and rainfall 
2*38 ID. above, tbeir regpective averages. Mean hourly velocity of wind 13'1 miles, 
or 0-S mile below average ; extremes, 35'5 On 24th and 2-0 on 2nd, Srd Knd 2Sad; 
pcevailing direction E.S.E. Thunder and ligbtniDg od 13th. Tbe wetteat Aagost in 
21years. C. Meldbuh, F.B.8. 

Ckylon, Colombo. —Lightning was seen on 5 daya. D. O. Mavxkll. 

Adeiaide. — Mean temp. 1*''4 above, and rainfall -OS in. above, the average. 

C. Todd, F,E,8. 

Sydntf/.—Mfn temp. 1°'0 above, hamidity 2 below, and rainfall 2'43in. below, 

. their reapeetive averages. H. C. Russbll, F.R.S. 

Wtllington, —On the whole ahowery, with intervals of fine weather. Prevailing 

wind N.W., strong on nine days. Thunder and lightning on 24th ; hail on 5 daya. 

Rainfall |-94in. below, and mean temp. 0°'l below, the average. Earthquahes on 

17th and 2l8t. K B. Gau. 

AiKlUand.—Aa nnusnally dry and cool mooth, tbe rainfall being little more than 
one-third of, and the mean temp. 2°'2 below, the average. Barometrical presanre 
nnuaually hijih. T. F. Chkkse>u}i. 

Jamaica, Kinoston.- Mean hourly velocity of wind 4-3 miles. Bainfalt half tbe 
average. Sharp thunderstorm on 23rd for about 5 hoara. It. Johhstohe. 

Tbihidad. —Rainfall 5'43 in. below the average of 30 year& J. H. Habt. 
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SUPPLEMENTARY TABLE OF RAINFALL, 

DECEMBER, 1895. 

[For the Counties, Latitudes, and Longitudes of most of these Stations, 

see Met, Mag,, Vol. XIV., pp. 10 & 11.] 



Div. 



II. 

t» 
»f 
tt 
It 
It 
III. 

ti 
«> 
»> 
f» 
IV. 

$t 
*t 

a 
t» 
ft 

V. 

«» 
>» 
»> 
}f 

it 
l> 
ft 
)f 
♦ t 

71. 
tt 

t$ ■ 
»f 
>t 

ft 
VII. 

tt 

ft 

ft 
Vlll. 

ft 
ft 

IX. 

tt 
tt 
t« 

X. 

tt 

«t 

XL 
ft 
tt 
tt 



STATION. 



Total 
Rain. 



Dorking, Abingpr Hall . 

BirchiDgtoo, Thor 

Hailsham 

Ry de, Tborobrough 

Emsworth, Redlands ... 

Alton, Ashdell 

Oxford, Magdalen Col.. 

Banbury, Blozham 

Northampton, Sedgebrook 

Alconbury 

Wisbech, Bank House... 

Southend 

Harlow, Sheering 

Colchester, Lezden 

Rendlesham Hall 

Diss 

Swaffham 

Salisbury, Alderbory ... 

Binhop's Cdonings 

Blaodford, Whatcom be . 
Ashburton, Holne Vic... 
Okehampton, Oaklands. 

Hartland Abbey 

Lynmouth, Glenthome. 

ProbuB, Lamellyn 

Wellington, Sunnysile.. 
Wincanton, Stowell Reo. 
Clifton, Pembroke Road 

Ross, The Oraig 

Wem, Clive Vicarage ... 
Cheadle, The Heath Ho. 
Worcester, Diglis Lock 

Coventry, Coundon 

Ketton Hall [Stamford] 

Grantham, Stainby 

Homcastle, Bucknall ... 
Worksop, Hodsck Priory 

Neston, Hinderton 

Preston, Haighton ...... 

Broughton-in-Fumess ... 

RipoD, Mickley 

Melmerby, Baldersby ... 
Scarborough, South Cliff 
Middleton, Mickleton ... 
Haltwhistle, Unthank... 

Bambnrgh 

Keswick, The Beeches... 

Llanfrechfa Orange 

LlandoveiT 

Castle Malgwyn 

Builth, At^rgwessinVic. 
Rhayader, Nantgwillt... 



in. 

8-21 

222 

8*28 

8-87 

8-17 

3 07 

1-92 

2-18 

1-71 

1-78 

1-76 

2-70 

1-90 

2-40 

1-85 

2-46 

1-91 

2-05 

2-80 

3-47 

6 17 

7-26 

5-45 

5*62 

7-36 

• • • 

2 69 
2*94 
218 
1-67 
2-75 
1-53 
2i3 
1-68 
1-70 
1-92 
2-12 
2-26 
3-87 
7-07 
2-87 
2-18 

• • • 

3-47 
3-44 
1-93 

• • • 

4-48 
4-13 
2-97 
6*84 
5-68 



Dir. 



XI. 

tt 
tt 

tt 
XII. 

It 
tt 
XIII. 

XIV. 
XV. 

^XVI. 

tt 
tt 

xvii. 

t* 
tt 
tt 
ft 

ft 

XIX. 

tf 
tt 

XX. 

ft 
ft 
tt 
ft 
J. It 
tt 
ft 

XXI. 

ft 
»• 

xxii. 

tt 
»t 

xxiii* 
tt 
ft 
t» 
»f 
t» 
ft 
II 



STATION. 



LakeVymwy 

Corwen, Rhug 

Carnarvon, Cocksidia ... 

I. of Man, Doufflas 

Stoneykirk, Ardwell Ho. 
New Galloway, Glenlee 
Melrose, Abbey Gate... 
N. Esk Res. [Peniouiok] 
Edinburgh, Blacket PI.. 
Glasgow, Qaeeu's Park.. 

Inverary, Newtown 

Islay, Gruinart Schools.. 

Dollar 

Balquhidder, Stronvar... 

Balliuluig 

Dalnaspidal H.R.S 

Keith H.R.S 

Forres H.R.S 

Fearn, Lower Pitkerrie.. 
Loch Shiel, Glenaladale 
N. Uist, Loch Maddy ... 

Invergarry 

Aviemore H.R.S 

Loch Ness, Drunmadroohit 

Invershin 

Scourie 

Watten H.R.S 

Dunmanway, Coolkelnre 
Fermoy Gas Works .... 
Killarney, Woodlawn ... 

Caber, Duneske 

Ballingarry , B azelfort . . . 
Limerick, Kilcoman ... 

Bonis 

Miltown Malbay 

Gorey, Courtown House 

Athlone, Twyford 

Mullingar, Belvedere ... 
Longford, Currygrane... 

Woodlawn 

Crossmolina, Enniscoe.. 
CoUooney, MarkreeObs. 
Ballinamore, Lawderdale 
Lough Sheelin, Arley... 

Warrenpoint 

Seaforde.. 

Belfast, Springfield 

Bushmills, Dundarave.. 

Stewartstown 

Buncrana 



Total 
Rain. 



In. 

6-59 

819 

2-98 

8-73 

806 

6*98 

• • • 

4*80 
2-27 
4-49 
8*62 
6 06 
6 09 
9*10 
6-18 
8*11 
6 05 

2 60 
2*30 
8*91 
4*41 
7-68 
3*36 
3-91 
1-88 
3-17 
3*94 

12 86 

• • • 

9*42 
6-49 
8*66 

• • • 

4-30 

• « ■ 

4*84 
3-76 
4*60 
4*11 
5-0« 
613 
4-66 

• • • 

3 98 
8 9S 
87a 
4*99 
613 
4*38 

4 01 



I 



\ 
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London {Catnrlea Sqnare) , 

Uaid8tc>iie(Huntoi] Court), 

Strath field TurgUn 

Ritchin 

Winslow <Addin(rton) 

Bury St. Eilmuoda (WMtley) 

Norwich (Htnnilmll) 

WBj'moutb(LBiiKtonHarring) 

TofqQ»y iC«y QTBen) 

Polspit Tsmar [Lauacmtoii].. 

SlrouJ (UpfieM) 

Chutc!i8trBtton(WoolstMlon) 

Teobary (Orleton) 

Leicester (Barktiy) 

Boston 

Healey Hull [Tickhill]-. 

ManoheateK P lymoathGroia j 

Wetherby (Ribston Hall) 

SViptou (Arncliire) 

Hull (PeRMon Park) 

NcwcwIIb (Town Moor) .. 
. Horrowdale (Senthwaite).. 

( CardilffEly) 

J HarerfordwBBt 

J Al)eryBtwith(Qogerddin) 
( LUoduduo 

Carifen [Dumfries] 

Jedburgh (Sunnyaida) 



XVll, ^ 

XV in 5 



lell .. 



Colmi— - 

LochgilpliBfti! (Rilmory) 
MuIUQuinisli) 
Loch Lereu Sin 
Ilunclee{BaBtern Necropalis) 

Braeniar 

Aberdeen (Cranford) ... . 

SlrBthcunao [BeBoly] 

Gleucarron Lodgo 

Cawdor [SBim] 

Dunrobiu 

a. Ronaldasy (Roeberry).. 

DarryDBOB Abbey 

Waterfonl (Brook Lodge) 
O'Brienabrldge (Boaa) .. 
CtirIow(BrowQe'H Hill) ,. 
Dublin [KiuWilliam Square) 

Balliunsloe 

Clifden (Kylemore) 

Waringstown 

Londonderry (Creggan Hfla.). 
Oraanh (Kdgnfe!) 



TEMPKEATUEE. 



53 '2 
6U-0 J 
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METEOROLOGICAL NOTES ON DECEMBER, 1895. 

ABsaKviATioNS.— Bar.for Barometer; Ther. for Thermometer ; Max. for BCaximum ; Min. for 
Minimum; T for Thunder: L for Lightning ; T S for Thunderstorm; fi, for Rain; H for Hail; 
8 for Snow. 

ENGLAND. 

Strath FIELD Tuboiss. — The month commenced with unsettled and storray 
weather, with rapid and considerable changes, and daring the greater part of 
the month, and especially towards the close, it was very dull and gloomy, with 
many wet days, but little B. Gales on 3rd, 4th, 12th and 13th. 

Addinoton. — December was not marked by any particular feature. A 
moderate quantity of B ; occasional frosts of no great severity ; a little 8 ; 
very little fog, but generally dull weather. 

Bury St. Edmunds, Westlby.— A rough, windy, and mild month. L at 
night on 6th ; 8 on 27th. 

Norwich, Bbundall. — A stormy, unsettled month, with gales at times. 
The rainfall half an inch under, and mean temp, slightly above, the average. 
Very dark, damp weather at the close. Terrific gale on 5th, gales on 12th, 
13th, 24th, 25th, and 26th. L in N.E. on 6th ; slight 8 on 7th. 

Weymouth, Lanoton Herring. — On the whole a mild, unsettled, wet 
month, the mean temp. 2° above the average of 23 years. Very high winds from 
the 5ch to the 7th, and also from the 23rd to the 25th, inclusive. Dense fogs 
on the 29th and 30th. Mean 9 a.m. temp. ^l^'6. 

Torquay, Gary Green. — B 2*50 in. above the average. Mean temp. 44'*'2, 
or 1^*3 above the average. Duration of sunshine 26 hours 25 minutes, 
being 27 hours 5 minutes below the average ; 15 sunless days. 

PoLAPiT Tamar [Launceston]. — A very wet month. N.N.W. gale on 
6th ; S.E. gale at night on 23rd. Warm, calm, and sumraerlike on 31st. 

Stroud, Upfield. — N.W. gale in the evening on 6th ; storm of H and B at 
4 p.m. on the 11th ; a few flakes of 8 on I9th. 

WooLSTASTON. — A cold and stormy month. A sharp spell of frost set in on 
the 6th, and continued till the 29th, 8 falling on five days. Mean temp. 37° '4. 
Gales on the 4th, 5th, and 12th. 

Tknbury, Orleton. — A fairly warm dry month, with a mean temp, about 
the average, and very little frost, the ther. in the screen falling below 30^ on 
only four nights. 8 on the 6th, 18th, 24th, and 26th ; T on the 12th. The 
last half of the month was singularly cheerless, neither sun, moon, nor stars 
being visible for days together. 
'Leicester, Barkby. — A very mild and windy month. Mean temp. 37^*3. 

Manchester, Plymouth Grove. — Great storm of wind and B on the 6th ; 
dense fog on the 20th and 2l8t. Fine winterly weather on 22nd, 23rd, 27th 
and 28th. Thick fog on the 31st, but mild as May. Mean temp. 44^*1. 

Seathwaite. — Heavy B on 4th, 4 02 in. ; 8 two inches deep at 9 a.m. on 
7th, and one and a half inches deep on 25th. Fog on 2nd, 9th, 14th and 29th. 
H on 6th. 

WALES. 

Haverfordwest. — Except on the 7th and 20th, B or 8 fell on every day 
throughout the month, but no heavy fall at any time. The general 
character of the whole month was mildness and storm, with unusual dampness 
of the air. It was cold for a day or two about the 7th, followed by mild, 
damp, foggy weather, which continued up to the 17th. A cold period again 
occurred betweep that date and the 27th, sharp frost occurring on five nights, 
winding up with a 8 storm, which covered the high and low lands, accompanied 
by a violent gale from the east. It lasted fully four days. Prevailing winds 
S.S.W., S.E., E., and N.N.W. 

Aberystwith, Gogerddan. — Very stormy throughout the month. Very 
strong gales on 24th, 25th, and 26th from S.E. The last three days very mild. 
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SCOTLAND. 

CARGEy [DcTMVRiBs]. — The feataro of the month was the remarkable 
absence of sanshine, the number of hours being only 25 against an average of 
54. In the ten years 18^-69, the average number of hours of sunshine in 
December was 66 ; in 1870-79, was 59 ; in 1880-89, 43 ; while in the six years 
1890-95 it was only 40 hours. Light, winds, mostly easterly, prevailed, and 
the mean temp, is 1**'4 below the average. T on 5th and 6th, 8 showers on 
6th and 28th. 

Jedburgh.— The weather was foggy with little or no wind till the 28th. 
Frosts occurred, but not for more than a day at a time. 

CoLMONELL. — Rainfall *16in. above average of 19 years. 8 on 28th. 

S. RoNALDSAT, RoEBERRT. — A very wet, cold and windy month. The 
wettest December since 1872. Mean temp. 38^*5. 



IRELAND. 

Dakrtnane Abbey. — A wet but very mild month. The last few days foggy, 
but mild as April. Frost on 19th and 20th. 

Watbrford, Brook Lodge. — H showers on 6th. Dense fog on 19th and 
20th. Heavy gale from S.E. on 22nd. 8 on 26th. 

O'Brien's Bridge, Ross. — Rainfall moderate for the season, in no case 
amounting to '50 in. in 24 hours, but very constant, with storms from S.E. to 
S. W. up to 27th. Very calm with high temp, at the close. 

DuBLLN. — A gloomy, wet, stormy and generally inclement month. Fog also 
was often observed. Christmas week is memorable for a long continued south- 
easterly gale. Mean temp. 41^*6, 0^*3 above the average. Lunar halos were 
seen on ^th and 31st ; solar halo on the 31st. High winds were noted on 15 
days, and attained the force of a gale on seven. Foggy on 10 days. 8 or sleet 
on 8 days, H on 3 days, T was heard on the 12fch, L seen on the 15th. Faint 
Aurora on the 7th. 

Ballinaslob.— 8 on 6th, 7th, 12th and 26th. Gales on 15th, 22nd, 23rd, 
24th and 25th. Fog on 17th, 19th and 20th. 

OnAGH, Edenfel.— The first half of the month was persistently wet and 
unsettled, reaching to a strong gale on the night of the 4th. From the 18th 
to nearly the end a spell of strong easterly weather, more characteristic of 
February, prevailed, culminating in a steady gale on the 23rd, 24th and 25th 
of almost unvarying force, with a comparatively high and absolutely steady 
barometer and occasional downpours of rain. Although cold snaps were 
frequent they only lasted a few hours, and there was but little snow. 
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HINTS FOR OBSERVING AN EARTHQUAKE. 



I. — General Remarks. 

1. — All notes should be made as soon as possible after 
the shock is over. 

2. — Nothing about which the observer feels the least doubt 
should be entered without some word or note to indicate its 
uncertain or approximate character. 

3. — In writing his description, the observer may find it useful 
to place himself in the same position as that in which he felt the 
shock. 

4. — A negative answer to a question is often as useful as an 
affirmative one or a full description. 

5. — Especially is this the case when the shock is not felt or 
the sound not heard. Such information, especially if it is the 
experience of several or many persons, may be of great service in 
determining the boundaries of the disturbed area and the sound- 
area. 

6. — If all or many of the questions cannot be answered, most 
useful information may still be given by answers to those numbered 
1, 3, 6 and 7 (a), especially at places where the shock was not 
strongly felt. Next in importance to these are numbers 4 (a), (c), 
(d), and 7 (b), (c), (d), (g). 

7. — If more than one shock is felt, the descriptions of the 
different shocks should be kept separate. It is just as important 
to describe slight shocks fully and accurately as those which are 
stronger and more striking. 

8. — Skill in observing earthquakes may be gained by the 
close observation and description of other transitory phenomena, 
e, g., a railway train passing near at hand, a peal of thunder, the 
firing of heavy guns or blastings. 

II. — List of Questions. 

1. — Name of the Place where the earthquake was observed. 

2. — Sittcation of the Observer : (a) Whether indoors (and on 
which floor of the house) or in open air ? (h) How occupied at the 
moment of the shock 1 

3. — Time at which the shock was felt ? 

4. — Nature of the Shock: (a) Was any tremulous motion 
felt before the principal vibrations, and for how many seconds? 
(b) How many principal vibrations were felt, and for how 
many seconds did they last? (c) Was any tremulous motion 
felt after the principal vibrations, and for how many seconds? 
(d) Did the shock gradually increase in intensity and then gradually 
die away, or were there two or more maxima or series of vibrations : 
and, if so, how many were there, what were the intervals between 
them, and what was the order of their intensity? (e) Were the 
principal vibrations strongest neat ttv^ Vi^^mcMi^^ tk^^^^^ ^'^ ^\^\ 



(/) Was any vertical motion perceptible, and, if so, was the move- 
ment first upward and then downward, or vice versd 1 

5. — Duration of the Shock in seconds, not including that of 
the accompanying sound. 

6. — Intensity of the Shock : Was it strong enough (a) to make 
windows, doors, fire-irons, etc., rattle ; (6) to cause the chair or bed 
on which the observer was resting to be perceptibly raised or 
moved ; (c) to make chandeliers, pictures, etc., swing, or to stop 
clocks ; (d) to overthrow ornaments, vases, etc., or cause plaster to 
fall from the ceiling ; (e) to throw down chimneys or make cracks 
in walls of buildings ? 

7. — Sound -phenomena : (a) Was any unusual rumbUng sound 
lieard at the time of the shock, and, if so, what did it resemble 1 
(/;) Did the beginning of the sound precede, coincide with or follow 
the beginning of the shock, and by how many seconds ? (c) Did 
the end of the sound precede, coincide with or follow the end of 
the shock, and by how many seconds ? (d) Did the sound entirely 
precede the shock, and, if so, what was the length in seconds of 
the interval between the end of the sound and the beginning of 
tlie shock 1 (e) Did the sound become gradually louder and then 
(lie away, or were there several maxima of intensity ? (/) Did the 
»ound change in chamcter at or about the time when the strongest 
vibrations were felt 1 (g) Was the sound loudest before, at, or 
after the instant when the shock was strongest ? (h) Could any 
estimate be formed of the intensity of the sound when loudest 
by comparison with that of some well-known sound at a given 
distance ? 

III. — Remarks on the Preceding Questions. 

3. — Ti7ne of Occurrence : (a) The time recorded should be 
that of the instant when the shook was strongest ; or, if no shock 
was felt, of the instant when the sound was loudest, (b) 
Inunediately after the earthquake is over, the time should be 
taken, and the interval between the instant when it was strongest 
and the time of looking at the watch estimated, (c) The day, 
hour, minute, and, if possible, the second should be noted. If the 
seconds hand cannot be trusted, the fraction of a minute (say, to 
the nearest tenth) should be given instead, (d) As soon after- 
wards as possible, the watch should be compared with a chrono- 
meter regulated every day from Greenwich. If the watch is not a 
good one, or if its rate of error is unknown, another comparison 
should be made after a short interval (say, at about the same time 
next day). The correct time of occurrence should then be calcu- 
lated, (e) If the time of occurrence cannot be obtained accurately, 
it should still be entered, if only for the sake of identifying the 
shock. 

4. — Nature of the Shock : (a) The whole perceptible move- 
ment may be divided for convenience into two kinds ; the 
tremulous motion and the principal vibrations. The tremulous 
motion may be taken as that during which it is not possible to 
distinguish the separate vibratvoi^a ot \iO ^i»\\Ti.\, \»ViS>\x number : tiie 



principal vibrations when it is possible to do so. As a rule, British 
earthquakes begin with a tremulous motion, which changes, 
perhaps rapidly, into the principal vibrations, and die away with a 
tremulous motion. Sometimes nothing but the tremulous motion 
is felt, and occasionally there is no perceptible movement at all, 
but only the earthquake sound, (b) If there are two or more 
series of principal vibrations, their number and relative intensity 
should be noted, the lengths of the intervals between them, and 
whether during these intervals the tremulous motion and sound 
entirely ceased. 

5. — Duration: (a) It is hardly worth while attempting to 
measure the duration with the aid of a watch, for the time can 
generally be more usefully employed, (b) Estimates of the duration, 
however, uidess checked, are nearly always in excess of the true 
amoimt. In estimating the duration of the shock or of the several 
parts, the observer should imagine the earthquake repeated, 
marking the beginning and end of each part or of the whole, the 
aid of another person being obtained to measure with a watch the 
intervals thus indicated. This should be done two or three times. 

6. — Intensity : (a) The different parts of question 6 correspond 
to degrees 4 to 8 respectively of the Rossi-Forel scale of seismic 
intensity, (b) When any part of the question can be answered 
in the affirmative, the answer should be given in full: e.g., it 
should be stated whether doors, windows, fire-irons, etc., all rattled, 
or doors only, etc. ; and, if windows only, whether they are sa6h 
or French windows, (c) It is desirable that answers should be 
given, especially if negative, to all parts of question 6. (d) The 
value of the description will be increased by a curve showing 
roughly the relation between the intensity and the time. 

7. — Sound-phenomena : (a) The sound which accompaniea 
earthquakes can generally be recognised as quite distinct from the 
noises made by the rattling of loose objects. It is difficult to 
describe exactly as it does not resemble closely any ordinary sound, 
but it is often compared to thunder (especially distant thunder), 
the passage of a traction-engine or heavy vehicle, the dragging of 
furniture across the floor of a room overhead, the firing of cannon, 
the roaring of a chimney on fire, or the rush of a gust of wind ; 
occasionally it is short and abrupt like that caused by the fall of 
a heavy body or the slamming of a door, (b) The time-relations 
of the sound and shock, questions 7 (b), (c), (d), (g), are of great 
importance and should be closely observed. The word "shock" 
is used to denote the entire perceptible motion, including both the 
tremulous motion and the principal vibrations. 

IV. — Order in which the Observations should be Made 

AND Recorded. 

1. — While the earthquake lasts the whole attention should be 
given to observing the nature of the shock and sound, and their 
relations to one another, the variations in intensity and character 
of each. 

2. — Immediately the earthquake is o\et, \akft >i)cia \Asaa Vq5vS>ena 



estimate the inteiTnl between the instant when the shock wmJ 
strongest and the instant of taking the time (question 3). 

3. — Write notM on the nature of tlie shofk and sound, b 
tlieir relations to one another ((mestions 4 and 7). 

4. — Estimate the duratitm of the shock and sound, and t 
intervals l»etween the beginning of eatili and the end of i 
(questions 5 and 7)- 

5. — ReiMinl the intensity (queation 6). 

6,— Write notes about the position and octiijiiitiini at tlie time 1 
of t!i<! eiirthqii^vki' {question 2). 

v.— Concluding Remarks. 

Having ln-'en etigi^ed for several j-eara in studying i 
catalogiiin<,' tliL- earthquakes of Great Britain, 1 should be vftt^] 
grateful for any assistanne that may render the list nf shocks nidi ' 
complete or the account of any partieidat shock more detailed 
Most valuable and welcome help could be given by m 
(1) llnrly notice of the occurrence of any eiu^hqtiake, or suqwcfeetH 
earthquake, whether perceived by the writer himself or not; (^1 
The numea and dates of any news]>aiiers in whiuh aucounta of iba 
shock are given ; (3) A description of the earthquake, aa careful 
and complete as con be made, whether observeil by the writer 1 
himself or by another on whose accuracy he can ikipi'iid ; (4) Tlie. I 
names and addresses of any persons within or near the disturbed. J 
area, who, it is thought, might 1)e able and willing to c< 
some account, if applied to ; (5) Descriptions of the eartJiq\u 
written by other observers. 

I make this last suggestion (5) with much difiidenco; but I do di 
simply from having had frequent experience of valuable and k' 
help being voluntarily given in this way during my investigatiena a 
recent earthquakes. A person on the spot has several advanta^ 
partly from hia more intimate knowledge of the district and i 
inhabitants, partly because a little tntelligent cross-exanmi&tii 
will generally extract far more than the most carefully framed B 
of questions. If any reader of these notes shotdd feel dispc 
after the occurrence of any eaithquake, to give this almost invalif 
able help, I ahall be happy to send printed forma containij^ tT ^ 
questions given above. I would alao suggest that, if moffi 
complete descriptions are not obtainable, information ot 
most serviceable kind woidd be supplied by answers (which, j 
be conveniently given in tabiilar form) to the questions nitmlK 
1, 3, 6, and 7 (a). The time of occurrence in these cases, it diooili 
be mentioned, is only i-equired to identify the shock, and, n 
there is more than one, need not be very accurately determined 
It is iffijjortaut to remark that the records of each observer, hof 
separately, are of far greater value than an average descript' 
foimded on all the different records. 



Chabms Davison. M.A., F.G.S. 



373, Gillott Road, Eitm.\i\g\vnni. 
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